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Abstract of WO0148151 

Methods of isolating, purifying, culturing and differentiation-inducing cells which are capable of 
differentiating into heart muscle cells; a method of proliferating cells which are capable of differentiating 
into heart muscle cells and a method of regulating the differentiation thereof into heart muscle cells by 
using various cytokines, transcriptional factors, etc.; a method of acquiring a surface antigen specific to 
cells which are capable of differentiating into heart muscle cells; a method of acquiring a gene encoding 
this surface antigen; a method of acquiring an antibody specific to the above surface antigen; a method < 
acquiring a protein and a gene participating in the proliferation of cells which are capable of differentiate 
into heart muscle cells and differentiation thereof into heart muscle cells; remedies for various heart 
diseases with the use of cells which are capable of differentiating into heart muscle cells; and a method < 
inducing the differentiation of various cells (nerve cells, liver cells, fat cells, skeletal muscle cells, vasculs 
endothelial cells, osteoblasts, etc.) and tissues by using cells which are capable of differentiating into 
heart muscle cells. 
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(54) Title: CELLS CAPABLE OF DIFFERENTIATING INTO HEART MUSCLE CELLS 



^ (57) Abstract: A methods of isolating, purifying and culturing cells capable of differentiating into heart muscle cells and inducing 
1^ the differentiation thereof; a method of proliferating cells capable of differentiating into heart muscle cells and a method of con- 

trolling the differentiation thereof into heart muscle cells with the use of various cytokines, transcription factors, etc.; a method of 
00 acquiring a surface antigen specific to cells capable of differentiating into heart muscle cells; a method of acquiring a gene encoding 
^ this surface antigen; a method of acquiring an antibody specific to this surface antigen; a method of acquiring a protein and a gene 

participating in the proliferation of cells capable of differentiating into heart muscle cells and the differentiation thereof into heart 
O muscle cells; remedies for various heart diseases with the use of cells capable of differentiating into heart muscle cells; and a method 

of inducing the differentiation of various cells and tissues such as nerve cells, liver cells, fat cells, skeleton muscle cells, vascular 

endothelial cells and ostoblasts by using cells capable of differentiating into heart muscle cells. 
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^tVO/Dt-^-C SV40 <D large TtnJg£M^|fe;LT#Mbfc h7>Xi/x- 

-yp^^x<D>bmte&btzmmfrt>mbgnfc at-i mmtfi&tf ^ti^csdence, 

239; 1029-1038 (1988)] 0 bfr b&#£>. sSMfcfc in vivo feSKftf £ fcJ»fc&J&ifcf 

mmmmz. MyoD ^#At-i> ?> d ^mm^nt^o z. 

©[Cell Struc. &Func, 21: 101-110 (1996)] N Wtf>MMX<D}&y]Mte:n£gftX^te 
[Nature Biotechnology, 17, 139-142 (1999)] 0 

Ttibftx&y), mmzmi ^mmx ^mmm t Lxm^mm-r^ zt&iabti 

X V ^ £ [Science, 264, 98-101 (1994)] a bfr b Ifi £ , Z ©^^*e^a©i»BU®» 

z h\±mwx$> «?> #s©n^^p e> ^-m^e^-n©^^^^^ 
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mnmmfrt>i*wMB& $kwmm, mmm. mmmm, w^mmm, mmmm, * 

h P —^mm, fFEi oval MM&frfcM^T' tlX V ^ £ [Science, 284 , 

143-147 (1999); Science, 284, 1168-1170 (1999)] 0 — # N ^07.^(DW^ 

nm ufe MMfr i^ffijfBuia^fliii^-e § s c h £ n^m b^a. cMcai 

Investigation, 103, 10-18 (1999)] 0 ggg^&Jgiig-g £>#ffi?fc&SM& UTn in vitro 
^W&E^h bT^igkte3£ hS^l^bT^&D. Clinical Investigation; 103, 591- 

592(i999)] 0 bi?bw^, ^#^(^ mfo^^xcD^mfrzm&vttmbmmv 

^^^W^/^Mj^^fb^r^^^OVATiiB^^^T^/^ofeD. Clinical 
Investigation, 103, 591-592 (1999)] D 

fa&m^<btix^2> 0 m%-&, ^m^m^nmmxit cd 3 4 +/cd 3 8 -/hla 

— D R —/CD 9 0 (Thy-1) +(D^^m ITU S d *U 3iJfW#Sllll&# 
^WbfSfcffcl^ CD 3 8#*2gmbCD 9 0 (Thy-1) ^tSC i: #*IJ £ ftT 
^S[SS»l*KS**Vol. 45, Nol3, 2056-2062 (2 0 0 0) ]„ ifiimi*]J& 
IBMSrCHU CD 34, CD 3 L Flk-1, Tie-2 N E — fe l^^>^cr) x'— * 
-SMUT* D [^FitoJfllWPlV o 1 . l,No. 3, 294-302(2000) ]s 
#H©P^^«T-» CD 9 0, CD 10 5, CD 14 0^© -?-#-£$g3ibT^ 
§ [Science, 284, 143-147 (1999); Science, 284, 1168-1170 (1999)] C bfrbft**^ 'ft 

m^Mm^&mm^mmx^^m^<omm^—±~ic^^xmM^i>^nx^ 
m&<Dibmmmm£*)&±fr^mmtefem&M&nx^Zo *^x. 
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-tt^»t-^-o, 5 -7*r mm* ft 5 c fc-cic»jB0^^fl6**--ra 

$Wfc£1fti&5tf#bfco &f3M£>*lfc$BJM£. GFP(Green Fluorescent Protein) £31 

< fc*> 2am©M*S^fiaS^b^T#S^^bi6(Purulipotent)^Jf ofe^fg 

nt V> £ 5 ^>^^>^lfe^ < s DMSO (dimethyl sulfoxide) & fc'CDflfe®^ y . 

ADNA<0ffiS^^-;HbffJ©18f-#t:«to'r*x WftJ (stochastic) fcitoJ£*flJR iM 

FGF-8, ET1, Midkine, BMP404Hi©^ h vb-f tL-f' 
it-fe^-efc £ ANP, cTnl CD^m^^Jil! jlfcfcj bfco l^fiftfc Nkx2.5, GATA4 

W*f 3 c £T% #Mfi^©»t:^S5^W*3l^-e$» £ anp, cTni 

h&BtHbfeo Nkx2.5, GATA4(D2SI^©^H : ?^'>-r;VX^^^— 
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* mmzkft % mz ^mmmo 3 mm-t^xizMhx* t s^t&tt^ ut § ^ £ & 

^i3^BJT"Bmbfe#Mfi*©«^^ife^«©*®^CD 34 N CD117> 
CD 1 4s CD 4 5; CD 9 0s Sca-1, Ly 6 c N L y 6 g &m.mT Ztiifo, 

ftj&MM&mmt/imF ik-K cd 3 1 . cd 1 o 5 , cd 1 4 4 &m$rt~z>m^ m 
mzkmrnommttm cd i 4 0 ^fg^-rstfcffc. >^^*u > cd 4 9 k cd 4 9 d. 

CD 2 9 N CD 4 1 ^gKMIt Stntfk v h U V ^*g§#CD 5 4. CD 1 0 2. CD 1 0 
6x CD 4 4£I?jrr3Ja#:T*fgiM^ 

-f #SPJ3fcmT© (1) ~ (15 0) £$|{&-r3fc©-£fc£o 

(1) ti$feii«){pf)«^ti, ^®5«{3^b-r-sti^7^w-ra« 0 

(2) «#\ ^fc<k%j&«3HBSk mmmm, nfemmm. w^mmiz^t-r 
zmt>*m-tz&fribfmmmx$>2>, ±13 (i) ib«©« 0 

(3) nmif> 'p& ffimm, Mm^mm^mh-r^mii^m^^^- 

fcnmfflMX$>Z>, ±iS (1) IB«©«o 

(4) warn** 'pt£<t<b>bmmm, mmmm, m^mmrn, ^mm* $mn 
fcmmzft<b?%mt>*m?^frim&mmx&z>, ±13 (i) f3«©«„ 

(5) mmifi, >j>te<t*»bffiMms mmmm, wmmmm. Mm^&mm. # 
wmm, nm^mm, BMffi,fcfrihT%m±i*m?z&frfcimMMx$>&s ±13 

( 1 ) H3«&©«o 

( 6 ) CD 3 4 Pitt. CD 1 1 7 CD 1 4 4m^^Xf CD 1 4 0Mre&S N 
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±13 (i) ^feii (2) mm<Dmm a 

(7) CD 3 4R1t, CD 1 1 7BB4t*J:WCD 1 4 ORBftTfifeS. ±13 ( 1 ) 
( 3 ) I3«©«c 

(8) CD 3 CD 1 1 7ME. CD 1 4 4RBtt43«tt5CD 1 4 OBttT?*^ 
±13 ( 1 ) SfefcJ: ( 3 ) I3m©«o 

(9) CD 3 4M<8i, CD 1 1 7G144. CD 1 4 4IStt43«fcrJ c CD 1 4 0W4"C»5x 
±13 ( 1 ) x ( 4) *fett ■( 5 ) IB«©«o 

(10) CD 1 17HH«3«ktFCD 1 4 Oiffi^S, ±13 ( 1 ) . (4) £fcl± ( 5 > 
f3f&©«<> 

(11) CD 3 4Pttts CD 1 1 7m&. CD 1 4R§4£ S CD 4 5^14, CD 9 OPi^ s 
F 1 k- lHrtt^ CD 3 1 pgf£s CD 1 0 5P*t£, CD 1 4 4itt, CD 1 4 0HH4 N CD 
4 9 bBH& CD 4 9 d m&, CD 2 9HM1, CD 5 4»t£v. CD 1 0 2g& CD 1 0 6 
»45ctt>*CD 4 4«ttTNfcSx ±13 (2) l3«(D»o 

(12) CD 3 4 RBttv CD 1 1 7 HM* X CD 1 4 Ptf$ s CD 4 5 x CD 9 0 Pt<|£ N 
F 1 k- im&s CD 3 llSfe CD 1 0 5Brt£x CD 1 4 4fi§t£s CD 1 4 0HM4 N CD 
4 9 bPtttx CD 4 9 dPSN£s CD 2 9H^ CD 5 4P£«k CD 1 0 2Ritt, CD 1 0 6 
Pitt* «t VCD 4 4Mr£&5. ±13 (3) IB1©* 0 

(13) Hoechst 3 3 3 4 2 ±13 ( 1 ) f3^©«<> 

d4) ±13 (i) ~ (13) (D\,^nfrimt£^m(Dfflmfrbmmi*n2>>tfiffi 
(is) 't&ffiMmfcfHb-tz>mij*m-t2>, ±ib ( 1 ) ~ ( 1 4) wrna* 

(16) mffimmmfcfrfc-r2>mti*mir2>, ±13 (i) ~ (14) ©u-rn^ 

lJB{cf3f8©tto 

(17) f{ifiSifeSIf«|LI!)lia*O*0tSS, ±13 (1) - (1 6) 

©^•rnip i iat3f3«©iEajBSo 

(18) SSUfttti«hhs 7>> h43«ttK^^A»e>SKtia*©T?*5 N ±13 (1 
7) !3iB©«o 
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(19) anas**, ^tp^nm^^ih^mmm bmsccferm bp-7043)T'& s n 

±13 ( 1 ) fcI3»©Wo 

(20) sfefi# dna ©JBM ^;Wb£ «fc D ^««^^b-T ±13 
(• 1 ) - ( 1 9 ) (O^rtii? 1 S^fB^©«o 

(2 1) ftfiffrDNAOJK^^Wfefl^ 7*?-^— V s 5-7*fts3-i>y&£.T$V 
*?-)lX)l<7**i/ I? (DMSO) j{pe,^5^e>^KnS^^< fc% lsffiCtSfc© 
T*&2>Z.£%mmt-?^ ±B3 (2 0) HB«©«o 

(2 2) 5^^ — IBJUS-^llBm-C^nST^yKiB^J^-rST 5 ^- 
5^ — tf-e*S N ±13 (2 1) l3«(Dlfflflgo 

(23) B&jl©jMlg^^T^UTVNSE3^K:J: OifoittA®^^! 
£ft£±B3 ( 1 ) ~ (19) ©V>-f*ifr 1 Il^f3^©«o 
(2 4) H&je^iMIB^fRirt-ClBSSbTV^H^^-f h#>T>, -WH^-s tT 

£ i: -T -2k ±13 (23) I3ilcD«o 

(25) ^(D»«^^Pti-*?^TiC^«-sO^Yb^1» < D 'MM 

m^<D4Mbtmmisti*±& ( i ) ~ ( i 9 ) ^-rna> i^ca3iB<E«o 

(26) ffiB<D>bmm&m%fc^T>bffimM^<Dfrihizwi < h^im h a 

la^^sci^^m^-rss ±ib (25) mumm* 

(27) i^-f r * 1* V^Jfil/J^ft^JiJlH^ (PDGF) t^S. ±13(24) * fe 

t± (26) mmoMMo 

*S N ±SB (2 7) fB«S©«o 

(29) h * >r >tmm^mmmmm^ 8 (fgf-s) a. ±ib ( 2 4 ) 

(26) |3ttCD«o 

(30) FGF-8 PffiBm 6 4 T-S£n& 7 5. J KEaj^Wf 2> FGF-8 T*& £k 
±13 ( 2 9 ) f3tfe©«o 

(3 1) hjb-f >#:t> K-feU>l(ETl)T-£S, ±13 (2 4) $fcl± (2 6) 
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(3 2) ET1 #IB5!J#-if 6 6-£&£ti2>7z;mmffl*m-r%> BTl"e**x ±13 

(3D mmoMMo 

(3 3) h*-f >2p^ F£>f >(Midkine)-e&3 N ±13(24) ^fctt(2 6) 

b3^©« 0 

(3 4) =■ Y±4 >7>W!J#-#6 8T-*£ft£T* y^I2#j£W-tS$. h'*^f> 
trfcS, ±13 (3 3) H3«©« 0 

(3 5) b#-f >*s#?T^S^4(BMP-4)i!$>§ N ±|3 (2 4) g;fcfcfc (2 6) 

(36) bmp-4 i o Tr^ns7 ^ y ^iE?u£W-t3 bmp-4 -z&Zs 

±13 (35) 13m©«o 
(3 7) <7ti*??->X'$>Z>, ±!B (2 4) (2 6) f3« 

(3 8) tf^5.>7>'l/^y-r ^m-ZfoZ, ±13 (2 4) £&fcfc (2 6) f3ifiB<Z)*ffl 

(39) ^^H^-^s Nkx2.5/Csx N GATA4 N MEF-2A. MEF-2B, MEF-2C N MEF-2D, 
dHAND, eHAND, TEF-1, TEF-3. TEF-5 43 £TF MesPl £ & &&jj> ^ISti? & 
©-££5, ±IB (2 4) £fcf± (2 6) |3®©«o 

(40) Nkx2.5/Csx &W&i&^ 9 -e^^tLS^ 5. SMWin&^-TZ Nkx2.5/Csx 
±13 (3 9) l3«©«o 

(4 1) GATA4 #fB#l#-if 1 1 -Zm^tl&TK ;mmm&^-r& GATA4T&£x 

±§3 ( 3 9 ) mmcommo 

(42) MEF-2A ^|B^J#-^ 1 3 T*m $tl&7*; mMin "T £ MEF-2A T £ 

s s ±ib ( 3 9 ) ta«©Wo 

(43) MEF-2B tfm&m-B 1 5 t^^§7^ y ^IS^J^^-r S MEF-2B 
S> ±13 (39) f318©«o 

(44) mef-2c tfm&m^ 1 7 -e^^tis t % smmm^-rz mef-2c 

±13 ( 3 9 ) IBlCDW, 
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(45) MEF-2D iflgffl&^ 1 9 *l3 7 X J yflSSSMtM** S MEF-2D "C & 
5. ±13 ( 3 9 ) lB®©«o 

(46) dHAND *»gB5!J#Hg- 2 1 -emZtlZTK SWL®mttT& dHAND 
±IB ( 3 9 ) tmvMMo 

(4 7) eHAND A«ia5tl#-^ 2 S^SSnST^ymWStfT* eHAND 7?**^ 
±83 (3 9.) tzmcDMMo 

(4 8) TEF-1 <JJiB5»J#-^2 5 -C&gftZT' K J WSMttit* TEF-1 T?&3s 
±33 ( 3 9 ) f3tt©«o 

(49) TEF-3 im&m^ 2 7 -£St£ tl 3 T 5. 7 5 TEF-3 
±13 ( 3 9 ) I3m©«o 

(50) tef-5 ^ib^j#-^ 29ti^ti§7^ mmn %m-r s tef-5 

±13 (39) f3*B©$BJ§&o ■■ 

(51) MesPl dS@a^!|#^ 6 2fi^tl57^ SMmm%^t : i> MesPl 

±13 ( 3 9 ) 1 3tt©jNmia«v 

(52) mmft&M&>bffimmm&(DMmft&nT*$> %mwt.t r s±ia ( 2 

4) tfeii(2 6) M©^o 

(53) Si&i^iJBIJlSJiStH?- 2 (FGF-2) J; *) j^ffi«ffllia^©^fb*««i*!^tL 
£±!3 ( 1 ) I3ii©» 0 

(54) FGF-2 ffil&m^ 7 £ & 8 13*6© T ^ y &fi>$!| £#-r 5 FGF-2 t? * S N 
±13 ( 5 3 ) f3«cr«o 

(5 5) ««^t-^3fc^^!9^«^<b-r^t^^*1-S±IB (1) 

- (i9) <D^-ftifrimtemm<DMMo 

(5 6) jMfc^«t-sifcfc,tDjfliefc^"rsi6*M-rs±sa(i) ~ ( 1 
9) (D^rn-fr im^m<onm 0 

(57) mamtz&w s - toflsc^fli?- sibas^t s±ia ( 1 ) ~ ( 1 

(58) jft»»«iuak^*&#ftff -5 3 iMfc^fb-r ssi^^wr s±ia ( 1 ) 

- (19) (D^-ftifrimizt'dMcDMMo 
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(59) srts&gffcppAR-r fcrg&fbH^fcefc bmffiMmtzfrfc* zm±i*m-f 
s±i3 ( i ) ~ (19) co^-ftift imz.mm<ommo 

T'&5^£#mi:-rS±f3 (5 9) IB«©«o 

(6 1) 5=-T^u^^->#fe^*i-^b^-t)^hP^';^^>> t*?-'j^> N 
ib (60) mmoMMo 

(62) Msa^^nt-s^fc-es #^«^^b^-2.lfe*^*1-S±IB ( 1 ) 

-•(i9) ©M-r i mzmmommo 

ib (i) ~ (19) (D^mfr i m^mmcomm Q 

(64) Ei)g{:flt5C i:T«> M3§£^b1- ±13 ( 1 ) ~ 

(19) (D^-fnfr imzmm<Dmm 0 

(65) miz&m-r % ^ £^mmm^ihr^m±^mr^±m ( 1 ) ~ ( 1 

9 ) (D^-ftifr lJSlcl3«E©«o 

(6 7) ^#:DNA©^^-;i/«j3?p\ fe\ 5 -^if i/?-^>£<fctF 

DMsotf><ote%mti>t>mteti2>'j>te< £& iMT~&2>z.t*'&ffi.£-r^ ±m (6 

6) f3ig©^o 

(6 8) ^^^7— iS^IS-^lfB^T^y^iB^JT-^^tl-S^^^^ — 
-t?T"fc£> ±13 (6 7) |3«©^o 

(6 9) ^M©Jt^l|^^T-^bTV^2.H^^V^■l»Cli;STOi:•r?., # 

(70) J§SJfE©Mfg£^T-#§3i Ut^ SB^It-Y h ^ If 
dfc^^ht-^s ±13 (6 9) f3*4<D£&o 

(71) ffi%(D>bmm&m%^&^xihffiMM^<Dfribtem < m^zm^ % z. t 
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(72) myi&itmft&mm&^xibffimM^cDfribizm < m^-ww v 

<fc^)lSt^^cfc^ilt^ ±IB ( 7 1 ) f3»cD7^o 
(7 3) V^f >#PDGFT-&3, ±IB (7 0) (7 2) taig©^ 0 

(74) PDGF 3 £ 5 §3«<DT^ y ^iE?<JT-^£*l3 PDGF 

£s ±13 ( 6 3 ) IBtt©^&o 

(7 5) h*-i->«»«ii5ilH^8 (FGF-8) ±13 (7 0) 

(7 2) IBtSCD^o 

(76) FGF-8 WJ#f 64©7* J Mmn-emZtiZ FGF-8 T*fe ±IB( 7 
5 ) I3ig©^^ 0 

(77) +x-f h >^> K-fe U > 1 (ETDT-fe 5. ±IB (70) lfe{±(72) 

f3*4<E>2j&o 

(78) eti ttmpm^ 6 6 f^ti57 s: / ^is?y 3 eti 5 S ±13 
(77) mM<Djjm<> 

(7 9) i7--r >&K F*-T >(Midkine)T'fe5s ±13 ( 7 0 ) f-fcfcj: (7 2) 
H3«©^^o 

(8 0) Kfc^>#iB3W§-6 ST^ftST^KiBflisirrs^ p*^ > 

TfjfcSx ±13 (7 9) IBtgCD^o 

(8 1) h^-r >*»#J^fiftH : ?4<BMP-4)T?$,Ss ±13 (7 0) &fet± (7 2) 

(8 2) BMP-4 <j*iB^J#-§- 7 O-C^nST^yKiB^J^-r* BMP-4T*fciK 
±13 ( 8 1 ) I3«cd^^o 
(8 3) S«#^#7^P*^ ±13 (70) (7 2) IBtt 

(8 4) ±13 (7 0) Sfctt (7 2) f3»<£>3f 

So 

(85) ^^H^j?^ Nkx2.5/Csx, GATA4 N MEF-2A N MEF-2B N MEF-2C N MEF-2D N 

11 
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dHAND N eHAND, TEF~1 N TEF-3 N TEF-5 jS&tf MesPl ^Mittl^ 
±13 ( 7 0 ) £fcfcfc ( 7 2 ) f3«©^o 
(8 6) Nkx2.5/CsxA^ iS^J#-^9t!*^n5T^ y^fB^J^^-rS Nkx2.5/Csx 

±i3 18 5) mm<D^mo 

(87) GATA4 IB#J#-*f 1 1 •Zm.gtl&T * S »J GATA4 -^afe 
£k ±13 (8 5) !3*©^o 

(88) mef-2a ^ m$m-% i 3 n s t k ; mmn % mef-2a t- 

$>Z>s ±13 (8 5) HBttO^o 

(89) mef-2b 1 5 -eai £ n % t x ; wmm zmTZM. 

BT^Ss ±13 (8 5) H3*B©7^ 0 

(.9 o ) mef-2c # % mnm^ i i -emzn %>tk; mmm *mir % mef-2c -e 

±13 (8 5) I3*©^o 

(91) MEF-2D fr\ I3?!]#-S§ 19f^ni)7*y MMV} MEF-2D -£ 
•»5, ±13 (8 5) gB^^&o 

(92) dHAND m^m-^ 2 i T»^^n?. t s. j wmm&m? & dHAND 

2k ±13 ( 8 5 ) I3«cd^^„ 

(9 3) eHAND 7>\ i3?!i#-^ 2 3 T^£*l2 7 5. 7 mMPS^TZ eHAND 7!$, 
£k ±13 ( 8 5 ) i3«5©:7j&o 

(94) TEF-l fr\ IB^iJS-^ 2 5 T'^£*l,3 7 ^ J ^WM^Mt £ TEF-1 2k 
±13 ( 8 5 ) i3«©75&o 

(95) TEF-3 #\ 2 7 "^ft^tL^T" 5. y Wmm^M^ 2> TEF-3 7?fe* N 
±13 (85) I3«©2j&o 

(96) tef-5 # s m&m^ 2 9 t-g^ns7 * y ^iB^j^wr -s tef-5 § N 

±13 (8 5) !3^©^o 

(9 7) MesPl fr\ I3#J#-^6 2^£n2>^y^IB?U£^2MesPll?&.z, N 
±13 (85) f3«©#?£o 

(98) «^SM^^«fi*0^flS^SKT*^ 5Ct £«rafcff 2>±f3 ( 7 
0) ffcli (7 2) I3«©^o 

12 
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(99) mft&mt ppar-7 zmmmtt «t r> &m&&<DMMfr ^mmm*. 

(100) mm&mibPPAR-y (Dmmtm^&f-'TV u ^^->#^^#-r^b-& 

^T*&§c£:£^£irs±f3 (9 9) IB«©^o 
(10 1) f 7V 'J >tiSlt5Mi!)S h O ^'J^ ^ t^^U^/ 

5 ±13 (1 0 0) iB«E©^o 

(10 2) m&teDmcDm*r)Whm*m®ffifrhlsr^mi-Zzb&<&Wih^ 

(10 3) ^^DNAoj^^^Wb^J^^^^— fe\ S-T-ifiy^^v^J:^ 
DMSOfr£&5^fr£mmS'J>&< lfflT-^^s ±13 ( 1 0 2) 13*8©^®* 

(104) ^3^ — IS^JS-^lIB^^T^V^iB^J-e^^ns^^^^ 

— if-e^^s ±ib ( i o 3) mmcD^mmmm. 

(10 6) ^©^Si^MT^mbTV^2»H^^-^7-^' > s 

ztzmwit-tz, ±13 ( i o 5) mmcDimm^Mo 

(107) m!%<D>Mft&mmte#^T>Mmm^(DfrfcK® < m^mmfr 
t \,x^mr zzii h-rz >mr^m 0 

(108) f&!%(D>Mm£m%iz#^T'bffiMM^<Dfr4bi l zm < m^wj h # 

&<£*> iM~c&2>z.£itmmt-r&, ±ib ( i o 7) iB«e©^s5ff^jo 

(10 9) ItM h^^PDCFT-ifc^ ±13 ( 1 0 6) (10 8) !3tt 

(iio) pdgf 3 £ £ & 5 ib«©t * y ^gB?ij-£«£ n s s ±ib ( 1 

0 9 ) mm<D>mBfm\o 

13 



WO 01/48150 PCT/JPOO/07741 

(111) -tM h±j y^mummmmmm^s (fgf-s) -ea^ ±ta ( 1 o 

6) £fci± (108) IBtt®ibflS&j£ft!l« 

(112) FGF-8 *SfB^J#-^ 64©7^ n 5 FGF-8 5, ±fB 

(ill) iHa©,c^f^j 0 

(113.) V-C hiJ-( >&^y K-b U > 1 (ETl)-e& 2>s ±IB ( 1 0 6 ) g;fe& ( 1 

o 8 ) mmvfoffiBmMo 

(114) ET1 #IE?!]#-5§ 6 6HmgtlZ>'7$.;Wmn*^-?2>ETl'efo2>s ± 

§3 ( 1 1 3 ) mmo^mmmio 

(115) "tM h£^>#S. K*^XMidkine)T'*>S. ±13 (1 0 6) Sfcfck (1 
0 8 ) fSm©>l>»^Jo 

(116) 3. i**-f >t?m&m-%6 8-zmznz>m;mmm*mT2>5. h**-r 

>T"&?k ±13 ( 1 1 5) f3«S©^S5JfM^Jo 

(117) > £ 4 (BMP-4)T-& ±IB ( 1 0 6 ) £fcfcfc ( 1 

o 8 ) mmwfoffiMfmio 

(118) bmp-4 tm&m-^ 7 o -emznz ? k ; mmM&G-rz bmp-4 t?& 5, 

±IB (1 1 7) fBttO'MffiJ&fiS&lo 

(119) g^^tf^^P^^T-fc^ ±IB (1 0 6) Sfcfci (10 8) 
l3«Oi^lS7B»Jo 

(12 0) t:*$>#l/*V-r>B*-Cfc£s ±IB (1 0 6) £fct± (108) IB 

(12 1) fc^S^^N Nkx2.5/Csx^ GATA4,, MEF-2A S MEF-2B, MEF-2C, MEF-2D, 
dHAND, eHAND, TEF-U TEF— 3 N TEF-5 43 «tth* MesPl %>mt(>t>Mt£tl%>, 

±13 ( i o 6) (108) mffi&foffimmmo 

(12 2) Nkx2.5/Csx BB?!J## 9 13®© 7" 3 J WMM^lU^ tl £ Nkx2.5/Csx 
±13 ( 1 2 1) IB«0^»^Jo 

(123) gata4 ia#j#-*§ 1 1 13^©7 5. j mmn-zm.%ti2> gata4 -c& 
s N ±13 ( 1 2 i ) mm<D>m^mia 

(12 4) MEF-2A # s @H^J#-^ 1 3 IB*B<E>7 3 J WWmit^S tl % MEF-2A T? 
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±13 ( 1 2 1 ) vm<DfoffiB&mu 

(12 5) MEF-2B ifi^ m&m-^ 1 5 iBiBCDT 5. y tl 3 MEF-2B T? 

*5> ±H3 (12 1) gBfUDibtt^jAftU 

(12 6) MEF-2C 1E?!J#-^ 1 7 f3fs©T ^ y ^IS?'J-£^l£ tl 5 MEF-2C T* 
& 5s ±13 ( 1 2 1 ) f3«&®'C«^#Jo 

(12 7) MEF-2D # x 13^1J#-^ 1 9 13*2©^ ^ y gfcIS5!l1?^&*l£ MEF-2D T* 

*5x ±ib ( 1 2 1 ) mm<D>bffimm\o 

(12 8) dHAND fr\ IB^JS^ 2 1 I3«©T 5. 7 ^I3?!jT*at£ ft 5 dHAND 
5s ±13 (12 1) iBtt©jfc«2fiB&lo 
(12 9) eHAND #\ iB^!l#-^ 2 3 IB^CDT * y KB»U , C*dJxS eHAND 

S^ ±13 ( 1 2 1 ) ffltt©jCHjffi^fift^Jo 

(13 0) TEF-1 ^ ffi8J#^2 5f3tt©T^ y^MB^J-e^^nS TEF-1 T"&5s 
±13 ( 1 2 1 ) f3«©'Mff^Jo 

(131) tef-3 a>\ ib^i#-§- 2 7 iBtg©^ ^ ; mmm-^^m tef-3 

±13 ( 1 2 1 ) tM<Otoffl&&fflo 
(13 2) TEF-5 fl*, 2 9 §3*5©^ =• y ^IB^JT^^tlS TEF-5 5s 

±13 ( 1 2 1 ) mm<D>bffiBtm\° 

(13 3) MesPl K^J#-§- 6 2 fBK©/*^ y KiB9«7?^*nS MesPl 5s 
±13 ( 1 2 1 ) I3fB©^«$^J 0 

(13 4) «^«H^i«aj^S3fe©ail^*«^^SClfc4^iit-S±f3 
( 1 0 6 ) *fcfcfc ( 1 0 8 ) SBttOifcSS^fiaSiJ. . 

(13 5) ±13 (1) — (6 5) ©^f i ftfrlJSS;:f3«©i|fflJ8a£^5clh£# 

(13 6) ±iB (i) ~ (6 5) (D\ f \?ftt?imte%dm<Dfflm*m%imftiiTz 

(13 7) »M®^ta^!Wr©*ll*f^K:»"rs»^ffi3ie?3&»*A 
Ztitc±iZ (1) ~ (6 5) ©^ftfrlJ®fcf3©©«£m\5£t£^£?- 
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(13 8) M(D9c^&mfe*mm^(D£mMfc? : ^ttTz&&Mmfc?&mx 
$nfe±iB (i) - (65) (D^?nfrimzffcM<Dmm*m$}j&frtvT^mT 

(13 9) ±B(1) - (65) (D^?nfrimtemm<DmM*-&mm£vxm 

(14 0) jtB(i39) ffito<D%mT?&&£nfcffifc&m^zz.£&ttmk.T : 

(i4i) ±83 (i) ~ (6 5) <D^-rnfrimiziEM<Dmm%m^2>z£%'® 
(14 2) ±§a (i) ~ (6 5) (D\,^?n&imizmwL<DimM*:m^zz£%!® 
(14 3) ±i3 (i) ~ (6 5) (D^?n&imzmM(Dmm%m^z>z.t%<ft 

(14 4) ±13 (1) ~ (6 5) ©VN-fti*lJSC13«©TO^fflVN^Cii*^ 
(14 5) ±13 (1) ~ (6 5) ©t^ixfr lJg£f3«©«fc^D^-- 

(14 6) ^D^^—- iB^J#-^3 ii3m-e*^ti^7'$y^i2^l*^r^^ 

^n^^-- fe*t?fes±|3 (14 5) f3lfe0^o 

(14 7) ^D*5— t?£3ggi£^£ci ^<h^-yfe±I3 (1) ~ (6 

5 ) <Wf tifr l^{cIB«©«^*^i^i: Ut^tS«iMIo 

(14 8) ^d^^—- t?#>\ ib^j#-^3 itmT°m$n%>7$;mmn%^T2> 

rD^ 7— b*T-fe 3 ±13 (14 7) 13«©^«o 

(14 9) ±13 ( 1 ) - ( 6 5 ) ftfr 1 JH£i3«®M£^;£*g#±7jt 0 

(15 0) ±13 (1 4 9) !3®<D;l&#±^£/3^3£££^£: iT.5 s ±f3 ( 1 ) 
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*&w®>tiffimm^(Dftfcm%m-rzMm£VTtti, #it mm, m, mm, m- 
m. mta zommmz & &&&&& *> mm^nr^mjtmmm^ if^ns, 

mm, m&itfomm, m^mmmm, -^-o>. ^>j7, ^u^^^ko-^ b 
& *r ^cD#fc£i!z» t- £ J: t: <t d s &mmm%n z z t&T* § s c 

(1) #M^^^^«-v©^bt6^^-rs#ilW^Wt-S^^ 
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£±fr^%]mftlzMm£ftZJi&X°&nt£mzVgife£tlte\,^ S. E. Haynesworth et 
al. Bone, 13, 81 (1992)£I3f&£ft£#&£&-3^fT.? ^ tt?X*%Z>o 

mmmzfioo miznmr %<> mm&mmoftffi&mz. sooounits 

WJCfci: 10ml~20ml©#HM£l!&3|-r&o #H»m^^0^U 10 ^f^jEjSjt 

mmM& PBS (Phosphate Buffered Saline) X T So *X5= 'y^20i?)I bfc^s 
®#MBJ9S£ 10%© FBS («tffl&?S) (a-modified MEM) X DMEM 

(Dulbecco's modified MEM)$> § IMDM (Isocove's modified Dulbecco's medium)^© 

ifw»* ifrffl»«Bfls^©^fiis^-r S'SHaaeia* j£«-r tux 

tifeg-MMK ££Rfc3f"e ^M£P&i££n&<^fr\ "M. F. Pittengeret ai. Science, 284, 
143 (l999)tetmgntc:l3mz&'3%&ffifflMWL&&& 1.073g/ml CD percoll JdSJl b 

1,100 x g x 30 #nasi<fr#8t uT#®©«^n]iR-r s ^ t iz & d *$t-r s - 

ifiliBStK: 10 X PBS ^iPx.T 9/10 fcjftJRbfc percoll £|5) 
^MtJDX.-Crl-&bfe^(Cs 20,000 XgT" 30 ^MaSj^atU ^jK 1.075—1.060 CD® 

±tttmz x*)%m h&m'towmm^ofHtm&m-r ^wmmm^tsnmmm 
t±x ^^^^n^v>^T©^jiixsif#-rach*si:tao ^ b& suttee? 
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z/ws. x-wffiTZa wwxgizifoKtcMmtey-j x<d®c* 2.smi ©asocial u 

10%©FBS (^fl&ffjfitfg) £^tfa-MEM N DMEM, IMDM$®i|iB|jiS%#J3 

^iMj 1.5ml fcffift&CSfeatlyfc&x af^©^ffl*^ffi#©IBIWflSffllCD»fSBfcmb 

bffiS ft 4 o *3 & ft £#«t«fcfc fc^ v >"^fc «fc D fc»3«E^ So 

S5»^©^bil^^S#iS«BI§^^-r.53i:^t?#§o JBLt©#ttfc«fc t>#. 
iHbife«©MfcbT{±. ^^^««**^^fbt6»«fflia*s*tf?»ftSo 
MS^^^bf^TO BMSC fcfc v TO 12^2^22 BttttT'Mi&jg|£^x||j« 
^^I^Hfef« ( B*iM-3 < fc£r}J3i€ lTllf3f) iz FERM 
BP-7043 JlbT^fE^ftTV^o 

(2) wm^omm^^^mmm^co^m^m-r^m^mm-r^^ 

fMcffiitbtlis j?*b<t±W^jfiiA«feW f 5)ft*o WTO 

£1 a ^fr£J8Ml£#mU tztZtt 500units/ml ©»*Jftfc3ft5 J;-5t^ 
U>*iP^.5o «fc<®£-bfcgL jSifi^lKbTW^fJfiijEp^iMliia^^U io%cdfbs 

(^Fjfcfplfitii) £^£f a -MEM (a -modified MEM). N DMEM (Dulbecco's modified MEM) 
& 3 l^ti IMDM (Isocove's modified Dulbecco's medium)^CDi^tg#ffi^%£#^t£ 

■frSo ^^ftfc«Bfl§fg*»e»±^bfetn;^^jfflbTs j^sj«aia^cD^a3tB*^t-5 

±IB 1 (DUmz ± Dfitfcx ^@5«^©^btg^^t-S«^it«-rSfc© 
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«Jbfe s a -MEM, DMEM$,SV>ttIMDM^CD«^ffl^fi!iJ&^fflV>e>n-5o 

^it^iix nuift&m. RTt^T- % n«i a & <t v a 3&*. mm^m. & 33~37°c 
^S£i£iimc^*bTiMT5££frWi; bv\> «^#im-®^Ji5ii-rsbis 
£ 20 ^#|R bTiir bVA^jfflfc^in-r £ £ £ -e\ £ £ M-fti£ii-r 3 £ t &-c £ 

So 

>bmMm^<Dfritm%m-t zmm& 'Mmm^mmT^mt it^ < i.) . 
DNAcD^^Mb^iM^.ts^bii^s (2) m!%<D>Mft&mMT'mmi>x^ 

mm, (3) ;hi5tt^©#<bf&£w^sm 

dna ©fl&y £ bT&, dna fcft bTHft* ^Mh%m ^m^-r^mx^ 

nm^frte £.l^o DNA©^^;Wb^Ji: bTfc^ ffefiffcDNA G P c 

Tif^5^^> (WT 5-aza-C tlB&-r) DMSO (dimethyl sulfoxide) t>fi 

[Nature, 397, 579-583 (1999)]& if £ ft £ o DNA CDJ3#* ^WbftJMiC J; £ # 

3 mol/1 £> 10 mol/1 ©F^OitJgfcft S <fc ? t£ 5-aza-C ^hMj^NGD^Hbifc 

%m-r &MM*'stsi&i&$ t izmm u 24 ^p^±fB*&#^TT^ >*j.^— > 3 > 
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ifcflilMS*M*-r £ £ h t So 7B^^n^iC^»«^* 2~3 jMlTf&il 

«^©^bf3flKg^.bTfciu h*K>s t^^>s ^H^ 1 
& if S c h S £ o 

JMW9CJ±x 10~40ng/ml ©J&/J\^fe*iiSfi0^ (JUm PDGF £lB&13"3~6o ) s 
^MflSliSfiS^ 8 (FGF8K i> H 'J > 1 (ET1) S ^ H*-r XmidkineX #tT£EB 
S-?4 (BMP4)& iffc&fcf § C t gf £ 0 PDGF UTJ±iB5a»# 3 5 CD 7* 

5. ;mmwe$i£m$(D&^ mmmmmmm^s (fgfs)^ bT»iB#j#-^ 6 4 

©7-5 y&IE&J-e^SftS <&©**» ^> K-fe U > lCETl)fcbT«:iE3W§-6 6 ©7 
BB^JT'^^ti S & ©*^ #J«H^ 4 (BMP4) VX&m&m^ 70©7?; MBaj 

Tf^sn* *>©##$ b<ffli>e>fts<» 

■t^ ^^«-N©^Mbte^^r-rs*^, »«©ig^pg-?!iC^m-N©^b^ 

T> FGF-2 iHB&IB-TSo ) > UteftJCfc^ iE5tt«7*fcl±8 7f^il5FGF-2 3& 

>(>&5«^©#{b£WftjirsiM h^M^-rsPi^j^b-r&s *m 

21 



WO 01/48150 PCT/JPOO/07741 

m&Pk IB#J## 10 : MMmW s GATA 7 ? \ 0 Zinc finger SIE^H 

^ GATA4 (m$m-% U:T< J mmn. IB?'J#-f 12 : m»lB^J) . myocyte enhancer 
factor-2(MEF-2)7 7 ^ >J -fcg-r ^ig^EH 1 MEF-2A-(K8l#-9 13 : 7" 5. ^ ®IB#|; 
1E^J#-^ 14 : i&mim s MEF-2B (IE#)#-f 15 : T * SWMWk IS#J#-§- 16 : 

s mef-2c m&m^ n ? % ; mwM, ie#j## is : y&aBsm £ mef-2d 

19 : T ^VBE£8I<. 1B^J#-^ 20 : 8tiHB&|> ; basic helix loop helix mm. 
^H^fcJRfSdHAND (B&Wf 21 : T^yKfiB^U E3Wt22 :ik*IE#!) x' 
eHAND (W&m-^r 23 : 7" ttBSJtl^ IB^J#-^ 24 : Jg^iB^J) £ MesPl (IB#J|£^ 
61 : T 5. «/&IB5!lx fB#J#-5§ 62 : s TEA-DNA SgWsME^B^ r ^ U 

-KlJRrS TEF-1 (fB*|#% 25 : 7 ^ gffijflk BE?U^ 26 : m&gm) , TEF-3 
(IB?!l#-*f 27 : 7" ^ y &B3#k EBI« 28 : ffi*IE#l) £ TEF-5 (IB^J#-^ 29 : T 

Jig 41 izmX U DNA £$gg|<*-tf 5 d £ lz «k b >bf&MM^<DMb%:mmZ & ZZLiii? 
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4. fomfHbmmmttfm 
r saws* DMUfe cdna ^7 >j ? u > ^-r i> c t £ £ 5. <^ 

5 . - - jEjgjyj^QiH^^ 

(Endocardial endothelial cell) N ? y */ 3 >$BJ]£(Cushion cell\ )|>^ig^toS&|[l|Jj& N jfrMS 

Immunol., 141(8) , 2797-2800 (I988)]fe & nt± FACS&flnt. Immunol., 10(3), 275-283 
(1998)] N ^fe{i^»^©^b|g^*^S»K:^^^»^07'D^--^- 
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mmt smt facs m %m.fr&t>i± zztx-mm stfc^-r sct^T-tSo 
^-^tufcs mmmmmm (mmmmmmm mmm—i. medical view.1993) 

mmm(pTCA)$> ^ajt^mmmm^ ztz x d *JWBKft*HHif 3 3 1 a^g-ea* 
fcKgii-rsifc^-c^So *^-^;v©#x^{^±»M<j;«5#A-rs son es & 

(@l£$if£ft&i£jgg U MEDICAL VIEW, 1 9 9 3) & £ ^ li^MIIjM <fc 

D^A-TS Jundkins^ (M^SITOM ffimm— MEDICAL VIEW,1993) £ 

6 . I'MBmm 

m ? %> mm * >m mm^^mm zitzzhtpr-zzo 
^mMftmmtvTiz, im ^*^>^ t:*^>> 3g#^5H\ 
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^ttttiCttu 10~40ng/ml © PDGF, WmWSB&ttlS&f' 8 (FGF8\ x.y h*-fe >J > 
1 (ETlX ^ K^-f Xmidkine), MB? 4 (BMP4)& £ £ Q PDGF 

?8<FGF8)£bT&I23Wf6 4<9T^^ia^J-eag£nS&©fr\ cc> h*-bU> 

(midkine)i: UTfcfclB^J^ 6 807^ ^IB^T-gi^tlS & #JFMH? 4 

(BMP4)^bT&IB?!J#-^7 0<D^5 y^iB^JT*S^tlS^)©^$f^b<ffll>?>n^o 

fe^a? t ut &u jjf v z xmm^m^ Nkx2.5/c sx m&m^ 9 : 7 $. ; 

m&Pk iB#J#-«§ 10 : i&mm) s GATA 7?^J — fcjg-f £ Zinc finger Mijfc^H 
? GATA4 (1E5>J## 11 : 7 5. ^ MB9!k 12 : ^*f3^J) s myocyte enhancer 

factor-2(MEF-2)7 7 5. U — (3^^ Sfe^H? MEF-2A (IB#|#-*§- 13 : 7 5. ^ ^IB#k 
BH?!i#-^ 14 : i£»IS#|) . MEF-2B (IB#J#-5f 15 : 7 $ J mm&k IE?U#-5§ 16 : ^ 
aiE^J) . MEF-2C (m&m-^ 11:7* ; MM&k IS#J#-f 18 : iM&mm) £ MEF-2D 
(1B^11#-^ 19 : 5* 5. SW:W3k W&m^ 20 : ^IB£!J) ^ basic helix loop helix m$z 

wm^izm-tz dHAND 21 : 7$. j wtM&k i3#i#-s§ 22 : mm?m) s 

eHAND (IE?lJ#-5§- 23 : 7" ^ / B£IE?!K IB#J#-^ 24 : J^SiH^J) £ MesPl (1B^J#-^ 

6i : 7$>;mm&k mm&^}) , tea-dna^m^b^^t ^ u 

-C«r?>TEF-l (m&m^ 25 : y^IB?!k IB#J#-^26 : ^IB?IJ) „ TEF-3 
(1E^J#-^ 27 : 7 5. 7 ^IS?!k 1E5!J#-^ 28 : ^»12^J) h TEF-5 (@E#J#-^ 29 : T 

j wm^k mmm^ 30 : i^&mm & *r £ ^ t % s„ 
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(i) m&&z3u&ft£*z»bm&im 

& «£®f|£t& 13 O ^ T a*-* § o 

5. h* ©^^m f 5 ^ a H & * 5 fflUST? * n « v > & § $ © & ^ v \ 3 'z. £ if it 

'SS."0i*.ttfc r WfiRffi*© HEK293 fflmSx V ^^IfMflS NIH3T3 ft V* § 

— 0®-&ttHIV >>i';i/XS^CDgag N pol N env N vpr N vpu s vif. tat N rev s nefftiT© 
It fig. )VX^^— (Dm-SifTy" S <W;i/XfcfcGDElA s ElBftif© 

Sfils T^^m^<t7-f^^(Dm^URep(p5,pl9,p40\ Vp(Cap)fc ir©g£f||£ffl O 

«W ;i/*-^ * -75 X 5> h* £ UTfcfc±fB^ y $r— 5> >^«fc:fc^T»x. 

•>-f — 5. H £. UT & MFG [Proc. Natl. Acad. Sci. USA, 92, 6733- 

6737 (I995)] s pBabePuro [Nucleic Acids Research, 18, 3587-3596 (1990)], LL-CG N 
CL-CG. CS-CG S CLG Qournal of Virology, 72, 8150-8157 (1998)1 pAdexl [Nucleic Acids 
Res., 23, 3816-3821 (l995)]^#fflVN £ft5 0 
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t&X%^ ffl%.&<> h^#D»W )VX (b h CMV) <D IE(immediate early)jt^^ 

©^D^E— s SV40(D^^7°D^E — ^— „ 1/ h D <W JVXCOyu^ — ^— „ 

— ^f**lf S^fc^^So g;fcx t h CMV(DlE?t^©^>/N>l7-— |7P^ 
— iftllffllM^iUo Nkx2.5/Csx7t^©<fc-5«:iiiNS5»^e55&jt 

& 2-227075] N U x. 5 */ 3 [Proe. Natl. Acad. Sci. USA, 84, 7413 

(1987)] £ 5„ 

'Mffi^fifc&l&Stft-r [Nature Genet., 8, 42 (1994)] Q 

£ bT {is am&tJftj^ffi v> £»J-c&ftfc£^jEpfc & * <D7Z fcffil^ £ C i: 
d ? t?^§o mft tfMts:*- h U ^XMftr h »; ^Ai:II«ii0l^ 

iSt^ctti-e^So ±IBo^S5^^Jtt. 
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(2) m&m*^mfr£T2>>Mmmm 

MT^mmfommftWbffifrimmm^m trz Wi&wmm 

- FT 2>mfr&&tS&Mte-R£<D DNA ifM-^^M-T &o 
SDNA»r>t-v*SV>H:^^R CDNA rt©:TD*— *-^T$fcfc# 

£ b T fcfc s @ i$ "T 3 DNA & 3 * © (i±T ffl ^ 3 c £: j&STf $ N 

U h7 (Escherichia)^ -fe^T" (Serratia) Jg; DtJWr'J^A 
( Corynebacterium ) :/ U If U A ( Brevibacterium ) Jjg N K^^"X 

( Pseudomonas ) Ms S^JVX ( Bacillus ) j, ^ D =r V t> A ( Microbacterium ) 

M^^S1~S/|fflMs W^0^7 ( Kluyveromyces ) Jg N t'^DT-fW 
( Saccharomyces ) Jjjj N i'VlT-y tl -fe^. ( Shizosaccharomyces ) Jj! N hynX^? 

P> ( Trichosporon ) JS N sh^-fe^ ( Schwanniomyces ) If tlt^iS^i 

4MBU& MM^ffli^3fci)ST^§o 

&k iMfritmmm^m&w*^- k-t* dna «j:vte^*ei^u«fc 

^gg!,^* — £bT&s pBTrp2 N pBTacl N P BTac2 (^-Tll,*)^— »J >2r 

— x*>/W A&.fcDrUIg) „ pKK233-2 (Amersham Pharmacia Biotech ftgO > pSE280 
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(Invjtrogen s pGEMEX-1 (Promega^fcM) » pQE~8 (QIAGEN $LfS0 > pKYPIO 

[$#HfBg 58-110600] „ pKYP200 [Agxicultural Biological Chemistry, 48, 669 (1984)] N 
pLSAl [Agric. Biol. Chem., 53, 277 (1989)] ^ pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 
(1985)] N pBluescript II SK(-) (Stratagene s pGEX (Amersham Pharmacia Biotech 

fttO s pET-3 (Novagen}±S£) „ pTerm2(USP4686191 N USP4939094 N USP5160735) S 
pSupex N pUBH0 N pTP5 N pC194, pEG400 [J. Bacterid., 172, 2392 (1990)] ^£#1^ 

»^^-citiiv u**v— A^-u^iiTfe-s^w >-<trjvifs. (shine- 

Dalgarno) Wffltm&3 1* ^©la&it^fcBBSi (#0;tfc£6~l 8^») fcSag&bfc 

7-D^-^-i:bt^ m^mm * -e^t? * & * © -c & n« v ^ & s * © -e & 

J;VY 0 0j*.fck trp ^D^- ^— (Ptrp) x lac ^D^^- ( P lac) N P^P^— 

PrT-p^e-*— „ T7 rD^-^-sso^ii^? 7-s?*fcfi*t 5 rnt 

— N SP017*P^— ^— N SP02rP^E— # — > penPyu^—^—m^if^^. 
fctfTSSo ^feP trp^2 0it^J^^ferP ; E— ^- (Ptrpx2) N tac^P^E 
— ^— „ letirP^e— ^— [Gene, 44, 29 (1986) ] s lacT7 7°P ^E— * — © J: 3 (C A 

*^i©^MfbiiH?Se H©MfE^ dna (DfSMn-h* -r 36B#©*Ba 

"f~2>$&£#^ ^Jx.{^ Escherichia coli XLl~Blue x Escherichia coli XL2-Blue^ Escherichia 
coliDHU Escherichia coli MCIOOO^ Escherichia coli KY3276 N Escherichia coli W1485^ 
Escherichia coli JM109 S Escherichia coli HB10U Escherichia coli No.49^ Escherichia coli 
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W31 10 N Escherichia coli NY49 N Bacillus subtilis s Bacillus amyloliquefaciens N Brevibacterium 



ammoniagenes N Brevibacterium immariophilum ATCC14068 N Brevibacterium 
saccharolyticum ATCClWSdt^ Corynebacterium glutamicum ATCC13032 N 
Corynebacterium glutamicum ATCC14067 X Corynebacterium glutamicum ATCC13869 N 
Corynebacterium acetoacidophilum ATCC 1 3870 N Microbacterium ammoniaphilum 
ATCC15354^ Pseudomonas sp. D-0110 ^£3M;f§ d £ &X § 3 0 

mm*.'*? *—v>mxx&t b-t«u ±ib^w-ndna ^mxr^mx&n 
m\-fn&m^zziii?x~%, mz-i£, ^ji^^^^^y^m^^ism [Proc.Nati. 

Acad. Sci. USA; 69, 2110 (1972)] \ 7°Uh7^Xb& ($£P§Bg 63-248394) s £fc|± 
Gene, 17, 107 (1982)-^ Molecular & General Genetics, 168, 111 (1979){diaiS©^'^^^ 

mm^m^.mmt.vxm^^m^^ mm^?*-tvxs mz.t£, ye p i3 

(ATCC37115) N YEp24 (ATCC37051) s YCp50 (ATCC37419) N pHS19, pHS15 

7V^-#-£VXt±, &m*X&MX%2>&(DX'$>tl\£^frteZ>&(DXb&<, 
Mz.lt. PH05 yWE— s PGK/D^-^-, GAP yu^E — *? — ^ ADH/D^ 

— , gal 1 70^- ^— x gal io rn^- ^— N t-h^a^^IfiS^nt- 

MF a 1 /D-t — *P — N CUP 1 /D^E- * — ^f&fetfSifcA*T?*So 
?§^$BJI&<b bt{is i^-^^P^-b^ - -blVbrS/Ji ( Saccharomyces cerevisiae ) N $/ 
P 5. -fe^X • 3t?>^ ( Schizosaccharomyces pombe ) s 0 a^f^O 3; -fe^ • ^ 
( Kluyveromyces lactis ) N h 'J J7^'P>' :7Vl/^7 >^ ( Trichosporon pullulans ) N 
i/j.«7^^-^ -b^ • ^;i/fcrr>^ ( Schwanniomyces alluvius ) 2>£ t&X^ So 

mm^^^^-cD^A^i: b-c^s dna *«A-rs*^-c&n«v>'rtt 

fc/B^SilfctfT!^ IU^7 hD*'l/—>3>^ [Methods in Enzymol., 194, 

182 (1990)] . „ 77xD ^ * h & [Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] N W 
WkVf-V A^D. Bacteriol., 153, 163 (1983) N Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)] 
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pCDNAI(lnvitrogen *±MX pCDM8 (Invitrogen *±g0 N pAGE107 [^^3-22979 ; 
Cytotechnology, 3, 133 (1990)] s pAS3-3 (#|§^ 2-227075) N pCDM8 [Nature, 329, 
840(1987)] , pCDNAI/Amp (Invitrogen ^t^) „ pREP4 (invitrogen #$0 s pAGE103 
[J. Biochem., 101, 1307 (1987)1 s pAGE210 ig%MmT 3 d tt?X~ S So 

fc^ts #!j;Lfc£x "t^-r h^^D^-f;!/^ (t b CMV) CD lE(immediate early)}!^^ 

©rot-^- sv4o©:fijHH:7n^— N i/ hn^^cDm^E-*— N 

m^mMtVT&, t hOjfflJS^fcS^VjWt (Namalwa) MM, VfrOMMX-lb 
& COS^fflfl^ X • AA^^- ©ififflflg-^&S CHOiR HBT5637 [!^f|g 

Bg 63-299] ^£&t:f Sd^*St? ^io 

ifflJft*^^^-©«Xasfc UTfcJu ift^J«^ DNA SiXlr^S^M^^fe 
ffl^^^i:3^7:Ss cnl/^ hn/t?— I/— ^3 >^ [Cytotechnology, 3, 133 

(1990)] \ U >^*;i/^r> A^c (#P§¥ 2-227075) N iJ#7x^i/ 3 >S [Proc. Natl. 
Acad. Sci., USA, 84, 7413 (1987\ Virology, 52, 456 (1973)] m&Ri^Z C tifi"C §5„ 
7BS^mi*:©Sll§i5 JHWMtfck ^H§¥ 2-227075 ^&fg& 2-257891 

i/=iy'^?7$—X, 7 -7**7 hU - • vnjL^;b[Baculovirus Expression Vectors, 
A Laboratory Manual, W.H. Freeman and Company, New York (1992)] N U > h • :7°P 
r-P— • -f > • ^El/dfi^— • / WtD^- D"Xj]/^> h 1-38(1987-1997) N 
Bio/Technology, 6, 47 (1988)^^fa«g^nfe^^i3«toTs mBM^MT 
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mx&iz&^xm^bnzMfcTmx^? *-ki,xtes mz.&, p vli392. 

pVL1393 N pBlueBacIII ( t & Invitrogen %M) £ tt^X # So 

£ h ^ 77-*'J7 * • * £ 1/ 7"— -^ijAh'p £/X • r>-f ;i/^(Autographa 

californica nuclear polyhedrosis virus)^ V ^iil ^ S 0 

SSUHMSfcUTtts Spodoptera frugiperda (DmMMti&X$> £ Sf9 N Sf21 [Baculovirus 
Expression Vectors, A Laboratory Manuak. W.H.Freeman.and Company, New York, (1992)] N 
Trichoplusia TA<D9mM®X' $> & High 5 (Invitrogen ftM) m U £ u ttf-C * £ o 

2-227075] s >J tfc 7 :n ^ */ 3 >?£ [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] 

2)S [Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press (1989)] fcfatt£nw £^^£*p DTs Ml^fiSt 

foffifrfcmmmtt^- dna ^m^^joam^DNA ^^-tsbm 

iit! J: D <T 5 £ £ tK ii>&#<b§l#E3^ a H -T S c £ 
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fmmiihx^ y>&i&— *i;£a n v>mm=. ij>i7^>><7 

«T5~4<rC#«fc<, ig#B#^tt s 3tWi6«FH~7HraTfcSo-^*4»pH(± x -3.o 
fcMlbT&^o 

iac 7>u^—#—&m^fr&m^&*-xtewm&vtzm&®*mm-r% t 

%izlt-(vy'n¥ji-/3-T>-3-*j35l7 YYizr; h* (iptg) tip ^d^e— 
*y;vg* (iaa) f&igt»btfeJ:^o 

ttfl! £ tlX \,\ § RPMU640 Jgife [The Journal of the American Medical Association, 199, 
519 (1967)] N Eagle <D MEM Jg*fe [Science, 122, 501 (1952)1 N )]/^ y n i&fg> MEM 
[Virology, 8, 396 (1959)] ^ 199 igjft [Proceeding of the Society for the Biological 
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Medicine, 73, 1 (1950)] Sfefi^^^igifefc^fl&i^Jfil^^An bfeigm^F^ffll^S 

ig#tis il^pH6~8 N 30~40-C, 5%C0 2 #:£T^©^f*TT* 1-7 BHff-Jo 

ffiJB SttT ^ & TNM-FH tgtfe(Pharmingen *±S!0> Sf-900.II SFM J&Jfe'(Life Technologies 
ttHO n ExCell400 x ExCell405 {^-fthb JRH Biosciences ftSKK Grace's insect Medium 
[Grace', T.G.C., Nature, 195, 788 (1962)] ^^JH^S Z. tl^-tr £ So 
JS«ttx 5iapH6~7 N 25~30°C^©»T^. l~5BPJffa o 

U MBJMffl*S£f#So ^Mliaffim^^^f £££££ D»£*ifc±?S 
i*N **l«i«fc«katfcjaifeN ^xf;i/7^yi^ (deae) -^770-^ diaion 

HPA-75 (H^b^*tS£) fl/5?>*/ilW*>^D-?h^77-f-S, 
S-Sepharose FF(Amersham Pharmacia Biotech tfcM)^© U^ 5 V^TcBi'f ^">^S^ 

^D?h^77>f-& i'DTh7t-*'»m 
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mfrt>s ±ib t nmoy^mmm^m ^ s ;r £ £ <t *k mwm^m 

C©<t^{CbTm#^nSMfiHi:UTs ^IJ^.«, i3»-^5. 6, 10, 12, 14, 
16 s 18, 20 s 22, 24, 26, 28 £ <fctf 30 T 5. ^ ^lE^J^^-r €>^6 

life, ±IB^l-ct U^tfeiai^ Fmoc^(7;P^-lx— ;Vp<^;i/^-^riy^ 
tBoc mt-y^^^^ti^-^^mcDih^^mz. ioliil 
"T S ^ £ #1? £ £ o 1; fes Advanced ChemTech *±Ms Perkin-Elmer *±®k Amersham 
Pharmacia Biotech :fet«K x Protein Technology Instrument QM-, ^SH Synthecell-Vega 
ttSL *S PerSeptive ^#Mtf^*tS^I©^:7"?- h*^«^^Jffl bt^t 

i&m vmm-r z c ^ § s 0 

S^ffl3E*M'l>j^ Fabric, QTMS^f^ ^77>tm 

ffi N 5. h 3 > h* ij Duchenne I^bD7^f — fil^iPfc If & ft & . 3 tl 

K^>*;i/, ^-Y^U>, ^^fX ^h^VKUT 7 , bD7>f »&:£• 

©3t^E^##Jg^^&£C:t#^ [*&6^, 30,1302-1306(1996)] . f 
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^^tts ±gB6 (i) xmmvfcmte?ftmmo)^?#-zm^z>z.t-efrft, 
io s ceiisXEv &&^&mMmti>zmM^fcMMmw<fr i~iom g /E*i£*n;jifc bt s 

t&£:P ^ a. J S > h (Complete Freund's Adjuvant) £ J£ s ikMih T)V $ — £ A ^ ;K 

0 mm v z * > & & 1 1 & ir £ 0 

gCtrGJH©i§:#fciu i0ScD^#cD^l~251^*j^ic:3~ioiilfT-5o ^tft-^&x 3 

@?5ii&»J;£& (ELISA&) 1976 *£ N Antibodies- 

A Laboratory Manual, Cold Spring Harbor Laboratory, 1988] & ifXM^&o 

^xmmmttMjkmitis^, mt%mm%tzi±m?k*frM, mmr^^tiz^^mm: 
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»mmmmhvxi±s s-nfyr-^m&^vx (balb/ c m&y wmmmmm 

X$>& P3-X63Ag8-Ul(P3-Ul)^ [Current Topics in Microbiology andlmmunology, 18, 1 
(1978)] N P3-NSl/l-Ag41(NS-l)£fc [European J. Immunology, 6, 511 (1976)] % SP2/0- 
Agl4(SP-2)^ [Nature, 276, 269 (1978)] % P3-X63-Ag8653(653)^ [J.. Immunology, 123, 
1548 (1979)] .PS-XeS-AgSOCeS)* [Nature, 256, 495 (1975)] ^ x'r>^^©^b 

T&'bfi-M, m.%tifcm, *^U;i/^tfc^ g;fefckDEAE— fe77D-XA7A, |g>f # 
>^*^A^ rnr-f > A^fe(iG-*^A^6VNtty;P^5l7t7^A^^ffiVA?) 

±mmmmmmifm b w s & ^ ? fr^mizmfef zz-tftx^Zo 

9 . iMMM^(Dfrfcm&mTzMmxmm^x^&mmtfm& zximMMiK 
m * j - k -r^m^(pm% 
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M&T %>-}5&X& yfefrroc. Natl. Acad. Sci. USA 85, 5738-5742 
(1988)]-^ Representational difference analysis [Nucleic Acids Research, 22, 5640-5648 
(1994)] «}; £ £ & fcf 3 £ fl*T! # S o 

ti\ <bffiMm.^<Dfrfcm&m-t2>MM£ sfmbfe cdna ^ ^ u at 

iDft^ife mRNA *m^Ty-7h^?i'=iy*ft j Do ^mmm,^<Dm\M^m -r 
z>mm<&m&r&3kfc : ?*mM bfc^Mb cdna ^ ^ -tiibfe^ 

ft CDNA ^ 7"? <J CDNAiBJIJft 5 ' fl!l«t t> ^ > ^ A MiW £ ff 

v\ ^->^;i/BB5U^o<feo^lt^^-rSo £©<kdfc:bT# ^ii/fc cdna 

3«g a J? % E m T £ i # T- § a o 

T'Ssfcffl W5 d £ § [Science, 261, 600-603 (1993); Nature Biotechnology, 17, 

487-490 (1999)] Q is ?3-)ViS—>r > X r- ^ V £ fctU 

&MM^WMm&nMte¥<Dttm£te2>MM& bStffbfc mRNA ^utit^ h5- 

* i/ 3 > js&tms. b^» ci© j: a i3 bT9n»*nfe^«j^^;i/Ba2ni^ 

& DNA ®rit {±±ft CDNA $^n->-fbt5feK)07'D-/i:bTffl^5ii: jo*t?£ 
^ft CDNA fcfc * £$M?T tSit^ & CDNA K-rssast 
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^tsa^^©;^^ 
sesi^&ireojBUS^sajtx ^^r^h\ ^mt^m, 

JfSitfc&fcfc^ d n— BJ^Ife^ 3 BrdU ©St !> iT£Sl^S £ t^tS So 

3 C £ C <£ n ^ 5 d fc *s f # 3 o 
BrdU om»)3i*t±s BrdU *^WtSIS|-r £trC#:£ffl V^fe^fcfiKSfit: «fc DH^ 
So 

W^^^^^Mt^MB.^yU^— & — £ GFP(Gleen fluorescent protein) „ )V 

t/7 jl^— tf. -<-^— h^-Hffc^©i/#— ^Hte^fcrn^fr-a- 
U^*— ^— 3^cD^^(3(i cardiac troponin I(cTNI)(D7°D^e— ^ — I ^S 
&f £*lSQ. Biological Chemistry, 273, 25371-25380 (1998)] c 
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0>J & fc^ =r P * 5 — -K /a->nt'$>5 TERT atfc^r\ JlffcffJ «IE?!] 

ifflJI&k: TERTitfE^T'D^e— # — £ GFP(Green Fluorescent protein) s y ± =5— t? N 

r^-#5£&£#&tf£ns (7n-^ h^-^-gfiiSs pi 4- 2 3. 

5t?l*±s 1 9 9 9^) o £-££>©#?£*k M©^®£B3PbT^£#^3$*-£-L 

Wmm&mmLXfrm-?2>Z}l<bmmT*$>%o gbfctbTfcfc, FITC(fluorescein 
isothiocyanatek PE(phycoerythrink APC(Allo-phycocyanink TR(TexasRedk Cy3., 
CyChrome N Red613s Red67(k PerCP N TRI-Color\ QuantumRed & \f fx S (7 
D-ir^h^-^-gfig& p3-13s§m 1 9 9 930 0 
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m^-x^m^^mxi^ mmo^mmim^m^x^^mm^miz^m 
mm^—ikm^xm^. ^-rs-^^^^u -^^^^^ic^ 

tettm# £ U^Bfct DYNAL &ti> Z A^f S £ £ £ £ 0 

atfiJffl-r^Cii^l?^3o ^S^IfflliS^j: t)S(j*^iC^-rS{3(i Stem Cell 
Technologies Inc ( Vancouver, Canada ) <£ b tiXl>%> StemSep $£££^3 C h 

«®^®^CD34\ CD117, CD14 N CD45 N CD90. Sca-1 N Ly6c^ Ly6g £ggf$-f SirC 
fls JMftJ&«©:gt®£yii Flk-1 N CD31, CD105 N CD144 ^f^t-StfCfls H5H^ 
»©Mtr[J^ CD140 ^ra-r^m^ -f >^^U>CD49K CD49d N CD29^ CD41 £ 
^-r^irO^ v r U y^Xg^ffcCD54 N CD102 S CD106. fl)44 Stntffctffc 
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JUMSlfcHu CD34P3te. CD117R§t4, CD144 l^te&cfcrj* CD140 R§f£©ttK£^-r 5 

awas^rsfcttN t h #mb» e> cd34 cdi44 Pi^»^±Mufe 

ft«mtr-X©#i£ft if^fijffl bT^bfe^ CD117 I^t4*5=tl>* CD140 fi§t£©$B 
m^&)Klfrm-f2>tztb\Z^ |gft;*7>^y©;fi£53bfe®£Sf(green fluorescent 

c GFP.^fc^£^ftv^^*-£*i;Mu ^«-NCD^btg^^-rsiffljB§^3i 
x-rso ci © j; ? ft v -- * nt^mm^mmm^ zcDmmx 
frfm, 'bffimm^tfrfcmm-tZo fr<hmmvtmm,i± gfp ^^iu m^ii 

m^X&%!,Z<frMir : hZtftX*%%> (7D-t^f p44-5 
2. 1 9 9 9^) „ 

iMX'&gmfcmMVX^&MittcDT-u^— Utfi MLC2v ^ h 

1 »S3t#tl^o 

? -ft jf^ffi^ § c t § 

PPARr^CDT^^ bT-&3 Pioglitazone s Troglitazone £ 0.4 /zMfr£ 

2 M©f§M t ft S ct ? igife* <T S W ft 3 o 

ig*M— IB£^IR Ufc^JTOigfiWC 1 //M dexamethasone. 0.5 
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mM methyl-isobutylxanthine N 0.01 mg/ml insulin^ 0.2 mM indomethacin 

foffifflm^vftib&ttT %> nut? h mwMM^<Dfr<h ^mmt & t b t 

lxl0 5 ~3xl0 5 MO«S^^#bT#^nfe^%(c N ^«7y0.01 /zg/ml t 

SIJia^t&Jil'ffc'^aifiE 0.1 >uM dexamethasone > 0.05 mM ascorbic acid-2-- 
phosphate^ 10 mM 0 -glycerophosphate t & <£ -5 fc N ^ti-^tt^^Sa Ufe^itfe4i 

5MBCD C3H/He 10 m&X.—^fr&m^Tfim U ^O^iTSiKat 

H©^*«JI»bfeo flBH«S©a$#fc«;**&AftH®£fl>U ^It^!)tt}l/ 
#©M^^H;^^-e^0»r^s TVV^Si 23G ©irSgl* bfe 2.5ml &f*«fc 20%FCS 

S^*tS IMDM ig*fe£$? 1.5ml Anx^l^©^*^«i#©ja!M»<ffl©WfiBK: H 
Uoi^-s KMfO^R:«f«»%K*m-rcii:^ #fM§&£ffbffibfco i&tffbfc 

IQlflS{±x 20%PCS N lOOmg/ml penicillin N 250ng/ml streptomycins 85mg/ml amphotericin 
■frgm-fh IMDM igifeffl? 33°CT% 5%C0 8 tiJft©JBgp«*M^T^SI*ff ofc, fit 

«©Mbfe#-«( S inglecell)a^CDaJ«^^ALbfc (WT> 
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§ i: ^ 5-aza-C b 24 B#^ig# b£g^ ±£ife£ 1MDM fgmztt?tT 

*#M-^?Efc3M 192 mv> 5 *>^ ^S&»^©#<bt££3g -r 3<@-e& 

ofeo il©a*>© l^^KUM2T^§o J-^> #Mi»KUM2&£7JC£^&T 
^bt^#lfflilS BMSC &$SSiJ&|i^#&lN|Sg D n 20%FCS S lOOmg/ml penicUluK 250ng/ml 
streptomycins 85mg/ml amphotericin ^^"T £ IMDM tgiifepfi-e 33°C^s 5% C0 2 
©i?W^l^ffl V>T^#^fi : ofe6KUM2 3 ytZ M ©HitJg©. 5-aza-C fcl 24 

mtftiglZi&fr-D fe(10 7 cell £ 1 O^T)o 

bfrU KUM2«3^^tfi^-rSg3tt»jt-§«l^a^^D-- >^i/U 
T-«-T^ilV ^i5ilife^DlgV^^^b^«BMSC(FERMBP-7043)t, m^ntc® 

& < £ 2 fflMca«ftstEg?£ ttfe o BMSC ^ p — - > U > ^ 7! lalJR 

bfe^s «£|gttt&»U ^^bT3«£MS'Jir3£i:T% ^tf-Xb^ffo 
feo BMSC«&, ^(D^il^^KUM2 ioofgj,;U:£;&«£^bSPS-r3 

z£tpm&$ftfco ^.r^mmmmm^nxf 5- aza -c b 24 mmtgm vr^, 
^w^msabfeo ^Mtuig«{is mmmftT-e&s m&vmmwmmm® 

r#l§iU iMlR^®eS(i{^il^^*^b-CV^^^^o bfrb 5-aza-C {3 «fc 

i^fcfrofco #<bM#m2^tfc3^ IBIfiiS^Ufeo dOftiBJfiiSbfc 
«{iS^tc^b$)V\ >S$£^bTim*13^£&^fco 3Mtgj^jc&^<cD 
l?Utc&?>T>\ TObTHRMbfco ^bm4MJM^(ctttg#jni©±<D 
^TH^btiRiSbiC«fiM1«{c^ofco v<i7*<DM 
«\ 300-400 [Uajg©^^T-lRli^--g,^\ cn^*fbTT»!7^^#:#0S3fe 
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©SMS«fc D^bbfe-Mlft Jga^ftTl-^UTfefr i20~250[U©Mi*T-MIiJ 

b T V> £> 2f a fr©j§?#f &fr o feo 
flg BMSC 43 J; iMKaMBlfflflafr £ 4WbSS# b i&ffi«UB» , ft^ft Trizol 

Reagents(GIBCO BRL ttSD&ffl V^T£ RNA bfeo RNA £. b 

T Supersciptll reverse transcriptase(GIBCO BRL QW&M \/>X First strand CDNA 
fi&b£„ 

^jffi«Blia^SW*afi^O|63S*tftftf-rSfetf>fcx & First strand CDNA 
•atftfcb^ 12^J#-^ 33-58 fc^bfe«a£iB^J**-rS^DNA ^fflWT^iHtl 

pcr ^ofeo jOflSKIiaM^jt^i: l/t^ ^- h 'J^AfiJHR^r^ h:x*&3 

ANPifcJ^BNP, ^^>SIJi7?&£a-MHC:feJ;£>7?-MHC, 7^>t^Sa 
-skeletal actin ^cfcW -skeletal actin, 5. XS^Cfe & MLC-2a, MLC-2v, 
<fflia#Sfl?J*s^H^T?*S Nkx2.5/Csx, GATA4, TEF-1, MEF— 2C N MEF-2D, MEF-2A 

anp ©JiflicjiiE^is-^ 33, 34 (ommm^-r dna bnp ©Ji^gf- 

ttIB?'J#-^ 35, 36©Jfi3SI3#|*WrS-&filoDNA:& N a-MHC ©Ji«fct±ia5»I## 
37, 38©Jfi3liB5U**-rS^DNA& N /3-MHC©J8ffifcttIi3?!|#H§39 s 40©^ 
mmm%G-?2>'&ffi DNA a-skeletal actin ©iflJgfclttlB?!!^ 41, 42 ©ig^IE 
#J£^-f DNA /3 -skeletal actin ©ig(Bfc|±lS5U« 43, 44 ©^ftSB^J^ 
^ DNA MLC-2a©flMgftI|iiB?y#-^45 N 46 ©Jtg^IS^JSWrS-^ 

DNA £, MLC-2v ©Ji«fc fctjSB?!!^ 47, 48 ©ffiM»?!| SWT DNA 
Nkx2.5/Csx ©JUBfcfctffi?!!*^ 49, 50 <Z)££lB?!|&:&r DNA £, GATA4 © 

li(St:ttBB5!I?f^ 51, 52 <Di&grWM*m-r%'&ffi DNA £, TEF-1 ©igiUfc&IB^J 
#^ 53, 54 ©ffi3SlB5!I**-r DNA MEF-2C ©iglffifc t±aB5U*5 55 x 56 

©jaaiEai dna mef-2d ©Ji<sfcj±iB5ii#-§- 57, 58 <Dm&sm& 
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DNA&JBl^fco 

igli^T^S&Mi^b b r >f V 7. a— 2±<Dmm£,l± a - 

anp * j:vbnp <ommffiM,^ntzo u±<D>tommMm&m.<D$mffi 

• ^*^l?J^S5*BIJ!Sfc^fbUfc'&ttilfflliaT?tts Nkx2.5/Csx, GATA4, MEF-2A, 
MEF-2C N MEF-2D S TEF-1 m&ttimifimXiStliZo *Stfp©fl'ttS**I^5E 

^tulS,«T-«:Nkx2.5/Csx N GATA4 j3 «fc tl? MEF-2C 0^*5^^^ 'OSSIfflJIS^ 
0£"fbS§iS£#l\ JltlT MEF-2A ^3 «fct>* MEF-2D ©IBSR^dqgJfcSftfco 

^IB^bfeo S!Ift«<ftttx JSfflflS£ 1.49mM CaCL^ 4.23mM KC1 N 25mM HEPES(pH7.4) 
&miU bfc IMDM Jgtt&f-TJtgftU Diaphoto-300 H^gg^M(-3 >*t*DTs iSJg 
25°C-e$]^bfco #^X«ffiB:«SSttifi& 15-30 QtlS^bT 3M KC1 ^^ttbfeo 
It|4©iSI± MEZ-8300 (B^mflOH) ^V^I^5>7 ; E-^tjofeo 

RTA-iiooM (B*^fc«ttM) ^ffl^TMilK^fB^bfco *©*gm. t& 

46 



WO 01/48150 



PCT/JPOO/07741 



Peak&Dome^ (MSMWftfg 1 fflSJSo) SIIL ^g|5«M©Mi&S4u^« 

5-aza-cT?^fbsi#4^i^-5BS«c N «.®-9->f h 2k bTSSaSWiiflp-rS 

/ml£.;&:z><J; ^ .{C 60mm J^tM «y ^o.&£>In& 60ram 7 -f ^d^^yf^jt^ y 
^ a. (fibronectin-coated dish;Becton Dickinson %±Wi) fceiiK 33°Cs 5%C0 2 MJK©!piPB 

IBs KJS#»fc: 5-aza-C h&Sct5^;!jPbfe±T% Jifcx PDGF 

(Dftffitia (igm^l ^aA) s PDGF h\y ^>^>^®W^iP (iSSt^-f ^>^- 

b> N ^jp^b (t&my** vi/i-c) <d 3MM<Dmte&mm&ft^i&m*mmisfc 

(mmm± PDGF « 10ng/mk W >gM± lO^M) „ 

5-aza-C ^tg±fe5tP^.I^*-r^fetot: N ^ft&8f UMfcCDfc&glU F?TOSI 
5*4 yS/iA{3«±PDGF^$|^ftSf l0ng/ml{d;£3«fc-5«JaU *§#^4 s^aB 
fctt PDGF 10ng/ml Jl^/>f 10" 9 M fcfc £ J: ? bfco 

*n^5>Jifc 2 0^4 B^{-^|5I^©^it^i:PDGF^§^^(±^5 : •y-1' 

5-aza-C %m\\ b fe ^'^aT gift 3 i0©««^«« £ & 3 CD 

**u PDGF*isjnrs2:<S4iRi N pdgf tu^s <i>m*ms%izmtvt&£ffi 5 ay 
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o 

£IE3W§7 1~7 8tr^bfe^^-U=f^^l/^-^K^fflVNT^a^]PCR^Mff 
Ufeil^^s PDGF^^V^il/^y-f >^#^^|B^-r^MyoD N fTnl ?tfc^<£> 
B^^Ttill-S^ ^^#^0ij^M^-T5 cTnl, ANP©^«^b^^ofeo 

i^mmm^(o^tm^T^^x^mm^^itm^m^Msc)^ 2x 

10 4 ,«/ml h & 3 £ o £ 60mm t&my* y ^ ^ t S# £ s ' 33°C N . 5%C0 2 itS©SP?M 

S Hs M^Mfc 5-aza-C 3 //M h & £ <fc ^ 3ftffl b£ _tTv H£ N FGF-8 

lOng/ml & 5 J: a (ig*^ -f y 5/ ^ D ) „ ET-1 &&&& 10ng/ml 

£ <fc a J'^P (Jg*^ -i y i/ a. E ) s Midkine £i^itJg 10ng/ml Id & 5 <fc "5 
^SP -f^i/aF), BMP4 $ 10ng/mL 03 & § J; o IzMM 

S'B 5-aza-C B^3cfSfe«>l3x #Jfe££fb^fc©KlES5|jlU Ht^tg* 

r^r>aDC{i FGF-8 lOng/ml & 5 J: -5 tC^JP U ^#5= -f y^.xE 

£ ET-l lOng/ml § <fc r> fcgSjP, ^r>iF fctt Midkine £H 

lOng/ml fcl & S cfc -5 i-^iPs ig*^ -f y 5/ a. G IZ fcfc BMP4 &j& ft% lOng/ml {3 & 

££5fc^iPLT^«£«Lfco ^;Hfr£>Mt 2 g^ s 4 B^fc*)H«o*&ift2fl5g| 

£ FGF-8, ET-1, Midkine h ^« BMP4 ©«£fro fe<> 

5-aza-C £An;tTfr£ 4$MB& N «ffllia©^fllSttfflMSI««TTf«*Ufeo 
Mo 5-aza-C ©^<£^;(JP bfcig^^ s> $/ J-"e(^ 3 SUCW^^W^^ -5© 
fc*TU FGF-8, ET-1, Midkine &3 W£ BMP4 bfcig^-f * i/atW 5 

f J© ffiU&mtfWRUa htaifro 

tTO £ £ d 5s FGF-8, ET-1, Midkine &3 V>& BMP4 & N * jx^ilJ^Tfi&jKfc^ 
gl$&5i£^T«&£ cTnl, ANP ©£g£| ^TtitirS CI h #glS§l<**i:fco 
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mmm4. dmso ^m^tz^mmm^mm^^cD^mmm^^bmm 

*^^bH$Mfflfl&<BMSC)fc 3 M © 5-aza-C ©ftfc> t> fc 10 # M CD DMSO &?Rftl b 
2 4«#|ig*gHlbfc&> i«£ IMDMigift£<ft;LT, £ £C 6 jfflB8^**gl5W-feo 

Nkx2.5/Csx £ «t 15 GATA4 Mfc^ft&M bT:§3 D s 5-aza-C bfc £ § £ l^t© 

tSft&^b^jffiJSDja-ea&Sifctfm^ixfeo ^©fifflrMJII&x 5^aza-CfcDMSO 

^btt^o 

. /^j5^fla^©^b^^»^^^^x#gia3fe^^bfiMfl5^^b 

• V— 3r>^" (Single cell marking) © £ firo fco 

^-S^AbTSiU ^©^fbM#^-&T^iibfc«^if©J:d^«t^ 
ftbfcfr-?MI?rbfco 

£f\ GFPJt^§^^-B-5b hD^^l/X^^ — -75>XS. H GAR3-GFP jo 
£7J? S Ecotropicitl£ J p££g3EI£Hi-3 pCMV-Eco IT-^ 5 — Molecular 

Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(1989)^fcIBtt©7 , ;i/* U fpffl&^cfcTjcPEG tfcjSSc&ffl^Tx ffi,&<D^ DNA 

?#b7Co 

C©DNA^h7>^7i^^3>^^5lGB^ n>7;i/ac> MC&^fc. gag 
S.fctfpol&fi-ySfira-r* 293 3fflUS* 1/5#«?T* 10cm 5 s -f V$/afc|feftU — Bfc 
37°Cs 5%CO a «SP©j»|p«|*ffl»,^-r^|*d3i&ofco 
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h =7 7 is 3 >{±UT©S D teft -o tzo 

GAR3-GFP U h ;i/7^7# — \ K DNA 1 5 ju g t pCMV-Eco 

5. K^7^— DNA 5 JU g£ 250mMCaCl 2 (pH6.95)0.5ral ^P^T^g?^^ 
£ 15ml (D^-^ — yiZXflfz. 2XBBS [50mM BES(N,N-bis(2-hydroxyethl)-2- 
aminoethanesulfonic acid\ 280mM NaCl N 1.5mM Na2HP0 4 (pH6.95)] 0.5ml CfltfF bt 10 
^iat'if^tfe. %<D'^ C©DNAg^^ HuB^ffl^bfe293«i§ifepp 
£?i8T£-fe!v 37 0 C„ 5%C.0 2 ^iJK©IP?M^fflV^Tm»^^Tofco ^Bs ^ift^^m 

mifo&SZmisX ig*±?*& 0.45 jj. m CD? * ;i/# — (Miffipore &S0 T* 

33®U ^-f ;k*^7# — £^if?§r$&[aliKLfco cogil imdm igifc-e io-\ 
io-\ i<r\ io\ io- s te%}§ivtz 0 

Hexadimethrine bromide(polybrene) (S i gmattS) SeSUlDbx >OS5^JJt^N®#-fbt& 

ttiu 33 o Cv5%co 2 ajs©p»sffiVNTJg#^^ci^^feo smmwi. mm± 

bVN IMDMigifelC^U Mfc 33°C,5%C0 2 iiJe0^^^ffl^TiS*^^^ 

2sp^«^fr^fe^ m^^MT-eGFP>£^uTVN?»«^^bs mm 

1000 WfeMo© GFP 3 £ ? &«2!£f#£o 

MIS^SXIO 3 ^/^^ yS'J-il&SJ;^ 35mm #^7^—;*^ ^>ol (?@ 
r^^7«) IZW%, 33 0 C,5%C0 2 ?iS<7)|P?«^fflV^T^^ffofe„ 

^B s 5-aza-C (Sigma #Sk) > PDGF-BB (Peprotech #10 s all trans 1/3V-T > 
® (Sigma #10 £^ft^n«Jg 3 # M N 10ng/ml s 10"*M £ & 5 £ ? » U ^JD 
UT2Bt*5^4Bt(:^ i&tfe£m£tr5££fcSCs HJg PDGF-BB (&J» 
PDGF fcB&r) ^ all trans J 4 >M%±7&tm bitJgT«Q bfco 
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mfflm<D*hif gfp RittfcS: o X ^ * JBU&JKBk *#fbir»# gfp 

GFP^t4tc^oTV>S»*ffl©3ffiM©«*ffl^e)tifco «to^v #^fb 

te»*fflia*» & i^fln^cinfiMtt^ati (stochastic ) fc$Mb&$ l t < s c 1 #bj§ t> 7> 
v r> xfoffifflm^&fHbm&ti'r s v ^#iis*#^bt6#*ffl]ia<BMsc).^ ^ 

HfleflSJfcfcJU ^tiSlll^fT^'iUfcx Nkx2.5/Csx g- fcfcfc GATA4 >f ;i/X 

bfco 

pCLNCX (Imgenextt)t Nkx2.5/Csx &ffl.fr&frs pCLNC-Nkx2.5/Csx £HM b£o 
g;fc s GATA4^^^-y-^a^T% U YU$j )]/X«£# — 7'^XK h* pCLNCX 
(Imgenex*±>© G418Wtt»^?ffl$#4 tf^-D >Wt43t^fc:*lfebfe 7*9 

X^K pCLPCX GATA4 &i|fi«W&a\ pCLPC-GATA4 ^glMbfeo 1/ h D ;i/ 
X^PP — ^^XK K pCLNC-Nkx2.5/Csx pCLPC-GATA4 :£<}:U\ Ecotropic Sgfc 
^Iggl^-fr-S pCMV-Eco 7"?Z. 5. ff^^ — (Imgenex^^ Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)^(3f3<g 
©TVl/jb »; fpW^*J £7>*PEG MSSffl^^ m§t(D^ DNA £Stf#Lfco 

gag js^rrpoiaife^^^-ra 293 1/5 io C m^ y^ituf&ftu 

P CLNC-Nkx2.5/Csx & & pCLPC-GATA4 1/ h Di?^;^^^-^ ^ ^ K 
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DNA15 just pCMV-Eco X 5. & — DNA 5 jug% 250mMCaCl2 (pH6.95) 

0.5ml lZtoZTfeM$ : &s 15ml£D^i — ^tcAtlfe 2XBBS [50mM 

BES(N,N-bis(2-hydroxyethl)-2-aminoethanesulfonic acid\280mM Nad, 1.5mM 
Na 2 HP0 4 (pH6.95)] 0.5ml iZffiT bT 10 7>F^^T'§t^tfeo Z(D'&, Z.<D DNA $ 

jfc&x luBCffl^bfc 293«ia8»Jii»t , icssT**N 37°c N 5%co 2 m&<Dm$m&m 
v>TJ$#^^Tofeo hb^ ^*^$iu Mi3 37°c, s%co z mM(omm^m^x 

mU%&m\sT 2 BgH's i%m±m% 0.45 ^ m 07^;^- (MilliporeftM) T? 

^whummmteMscm, t> ^ kt.&j >y ^ a > £ & tu b £ 2 x 10 4 

. ±tttymXstz*7 << f> — M*lje.8 ,u g/ml tte&Xo^ 

Hexadimethrine bromideO)olybrene)(Sigma %fc^) ^t^PU >^WaMM^(D^bM^^ f 

^&ffl^Tigil&fTofco 5B#P^ N $fbUIMDMJgitfc3£&U M£33°C. 5%C0 2 

^©gtv pCLNC-Nkx2.5 t pCMV-Eco #A"T:j8£:*nfe £ -f £^ > 7 31 ^ 
3>bfe«t3« s G418^^j£300 ^g/ml^^SJ;a^mJnU ^^t7Bfl 

— # x PCLPC-GATA4 £ pCMV-Eco fAti^^ tlfe £ > 7 ai ^7 */ 3 

>bfc«f3fci\ Ka- P x'-f >£^jK300ng/mHC Ml U £ £ £ 

ilCD J;-5 {C bTs bfc Nkx2.5/Csx £ 2> \,^± GATA4 (O&feMWfcWkMmiZ ~D 

bfec 
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Nkx2.5/Csx %&ffl&MVfcitoffiM^<Dfribm*m?Z^Mm(BMSC-Nkx2.S) 
£ GATA4 %&ffl&mVt£>bffiMf®^(Dfrfcm*mi- §#§tM(BMSC-GATA4)£ 2 

x io 4 mm/mi htez&oiz 60mm ig#^-f v t/ ^ izw 33 o c n 5%co 2 m&v>mm 
m*m^xi&m&ft^tco m.b. m^mmiz5^z a .-czmmi&3uM£ftz>£om 

ffiiiKit-OlfiaSSOlH; Nkx2.5/Csx & 3<^& GATA4 ©»J^tC £ oT 
K^ffl^T^i^PCR^^ff ofeo ^©Mx Nkx2.5/Csx&£^J2GATA4Gr>^ 

mmite & d <^«jiift&5ti£^-e& s cTni, anp commizrcmt&z- 1 

&fcg;-f\ Nkx2.5/Csx £ GATA4 (DmMte^&m^lZiMMf&^CDfrfcm^T 
S#M»£^£-£-&Bl$-£%l' YUfJ K7.^>7 $ — KpCLPC-GATA4 

rc>tmmm^(D^hm^^^wmmm(BMsc-Nkii2.5)^mm^^r^ 3oo ng /mi 
commute & <t o iz tr^. - d i> > ^^in u maura^* n - xbmsc- 

Nkx2.5-GATA4)£$l# bfc o 

Nkx2.5/c S x h GATAi(DmMfci L &ffiMmm^fc>hffimm^(Dfrfcm*m-f&w 

§S«(BMSC-Nkx2.5-GATA4) & 2 X 10 4 Mm/mi £ ft 3 <t ? 60mm ^£5* -f-^a 
33°Cx 5%C0 2 aS©^P^^ffiV>T±g#^ffofe 0 
^B. m.i&mmz 5-aza-C ^Ig3/iMt^S<t^iilJbfeo £ 24 B#fg N 
33°C. 5%C0 2 ajg©l^«^ffl^T^«^fT^fe^f3igife^ffU^*C7J(C^r§ 
C 5-aza-C &|&5feU £ £fc 4 OTi§#^{tfeo ^B^m^T* 

Nkx2.5/Csx £ GATA4 ©]^3tfE^©^IJ^{C J; otIiTXl < ^-fb b&fr 

RNA^HHRbTs K^MK^bTV>S«^>£iH^J#^7 l~7 8t^b 
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Jljfibfeitofl5^bfliait6CD&SlE^H^<Nkx2.5/Csx, GATA4) t-^r-i Yti-i > 
(FGF-8, ET-1, Midkine, BMP4)*«a»^to*S CI £ £ N JhMJS&frfbfcM-f i£- 

Nkx2.5/c sx t GATA4om&te¥%&®mm\sfc<(fiffimM^(z>'frfcm&m-rzw 

MJS&(BMSC-Nkx2.5-GATA4)£ 2 X 10 4 ^flS/ml & ?> £ ^ {3 60mm >fyi/a 
£3§i£, 33°C, 5%C0 2 ^]g£DP|p^^MV^T^#^^fofeo 

Nkx2.5/Csx GATA4 ©iafi?»JHIbfe't>Si»^0Mie§tt5t 
lfiiBJja(BMSC^Nkx2.5-GATA4)^-2 X 10 4 ^iflS/ml & § <£ O C 60mm tg^^ ^ >yj/a 
fcSS* N 33°C N 5%CO,«|fc©»WP»SfflV^T«#%fTofeoa0> mftmmiZ 5-aza-C 

S»«JK3/,cMfc«:SJ:-5Sa)nUfc±^ Jg£ N FGF-8 &&m& lOng/ml 
a fc«fflP (i&#^/f >^al) , ET-1 lOng/ml KWiM 

f^r>aJ)v Midkine lOng/ml t^5ct^ fc^P r>aK) s 

BMP4 lOng/ml fc S J; -5 fc«*D (JSii^ ^r>iL) , b 

5-aza-C £ Rfcfe-T £ tf> (z. igtfe^ff UV> % ©tcSSife U SlflM 

5 s >f yS/ilfctt FGF-8 £MJ^ 10ng/ml J; ? fc^SiP U JM^-f ^>J-J 

fcfcfc ET-1 lOng/ml £ft S «fc 5 fc8HKU *&*^-f V ^aKCIi Midkine 

mS. lOng/ml 5 J: a £^!JP N tg^-f r>aL £fc* BMP4 ^i^^Jg lOng/ml 

t FGF-8, ET-1, Midkine § V>& BMP4 <DMM%ft^ fc a 

5-aza-C £flP;LTfr 4Mft3^ *©IIMi»Ttiibfe. ^<7)&g 
£ N 5-aza-C CD^^« b£i£#7^ ^>a-e(i^ 3 »J©»*S|5f i«t ^§0 
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\ZM U FGF-8, ET-1, Midkine BMP4 %mfi\\ bfcig^V V 1/ =L^:\±m 5 

ffl©*E^#ffiW«fflJ&fcfcofc 0 — ^ ft8&1-S>tot5©$Cy: FGF-8, ET-1, Midklne 

& S \,A± BMP4 o*Jp6: J; D Wsx b&fr o feo 

tf ^=ff o feo^©^> FGF-8, ET-1, Midkine -5> V»(i'BMP4 £ Nkx2.5/Csx t GATA4 

©Sf&BB^C <t D (£31 £ n 3 cTni, anp $ £ fcjtJfTT S££fcJ:&#-=>£:o 

ifa^^w^ifpfc'rafctofcs 5 t*#m b fes gfp b & »^S5iHfla^©^ 

M££*-fS#M«(BMSC-GFP)£, ve7X-N^1t-r^fe»© h'^—M^b/^o 
mfo&dfc^ ttT©*S$illfeo GFPT#t$bfcBMSC«£^«>5-aza-CT2 
4WIbfe^ lxl0 8 cells/ml Utt&ko PBS fcffl[»U »*lfiS5*T?*±-C" 
«#bfeo*^ BMSC«&0.05pi V^o^V^&KiJ; t) 95&gjg£?£bT^SC 

&JBV^JftffiNZ>£A&fTV\ y^MO^I/^EJ/U^S? (1ml) Sffl^T^-^V* 

-jv 30mg ©jK^^^-r £ c fcT?*»©au**fr^feo vr>^©EgK^^-r-en 
;u^*fc@^U ^?>fc:m* s SbMSJ:a^±^*3A-ei3;v^^@^:bfeo cr 
oB§^-e^cD±Kstf^TJK^^m0«s^$!JAb^mia© ; e-^ u >^*tf o 

feo Ifcl^ ^— 3MZlCNONAKARIKAKICO. ) LTDNK-174-14)-e^&^ 1 ©{C^-o 
ffim&^j t? D^ZKNONAKA RIKAKI CO.,LTD NY-334-08)T"5UI§b^£Sm bfe, 

fef;V»-7D-7 7^i/a (22G) ©«-*#XbPJK!<P&^ClBU 

h'Ct-7D-77^^ (20G) O^^ffitSAlfe, ^(DtmiZVX 
¥U—<?(->±ym.< J EFJiM<D MODEL SN-480-7)<^O^^ 100/1— fc> h&fgfc 1ml/ 
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(NONAKA RIKAKI CO., LTD) ^ffl^T^S^9 idtltiffiUfco 
J^#ffi<t DSgl5C[q|^V> 2cm{5if^-3MZI-e^Jlls OV^T'Ji!#£ 2cm f5 £JiJ#*S 
fre>il^fcftMv#Jli£b;feo tBJfil^/'^^^— ^©mM^XT-ihJ&U ^l^SiCD 
^;l/^E^U>^ (lml) IZi?— x.frV'i J:>X^±tacD30GCD$f (^;i/>^ 
N730) ^OitT<^^^. H^-«* PBS ^Mb*:?^^ 0.1ml ^Abfeo 
T-ETHICONttM©4-0ETHIBONDX761 ^ffiVA"tJil#c7)TO, j&jf ©Iflil^T^s 

m± DESIGN FOR VISON 4.5 X SURGICAL TELESCOPES £/B t^Tff o 

■» poly-L-lysine T? u — >^"bT £31^;*^ h*^X±£ft$ Dttfrfco 1 0 
0%^riyi/>(3SbTJite^^7^ >^bfe^ ;vt?^u Mfc 0.3%H 2 0 2 

SSJfcfc 30 #H*g bT tftfrSJfe© fitfttJS* £ c & -d ft o 

^<Z)gL PBST-^bfe-9->r;b{c>ctU 5 %]ESr:/*M^£ 30 ^KS/iS* 
*K :/ny3r>^£;fc;r&ofeo ^Dy + >^ft N PBStr^U PBS T* 100 
JRbfc v^Xffc GFP ^ y * p-^l/jfitt (CLONTECH *±M) T? 4 °CK:— flfeg&s Jftfr 
Kjft&^&ofco PBSt^m ©Wai^^ h7>^t^ 

Jrivi>^^ Ay ^D^>J >trC^ (DACO^M) fc^M"? 30 ^MSj6$*fc 0 IC PBS 
T-^^s C10/z g/ml S^'-DiaminobenzidineCDAB) TetrahydrochlorideK 

0.01%H 2 0^0.05MTris-HCl(pH6.7)D ^APbT 1 0#IB8ft£JS**;Lfcl\ PB 

^5j-i?>T"^bfeo 
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mmm 9 t-^ b& eta jc n ^s5«-v©^-fbfife^*i--g.#ii»(BMsc)^/Mt 

tftSE-T 5 g 16 B 1 © C3H/He v * * P, J§&B«£*&m U (i& 
MiM^#&®^b-&^MUk ^fflJR-fev*'— -»fiN- 1 9 8 3) fc'fleo 

■5fr&tfcBET5;fe«>K: N *&#'l>S5tt£ 6cm co^m^-i y 5xl0 6 cells £ 72 

Ria^bfe^s t£m±mz 0.45 ^ m ®^ ^ (Muiipore.ttM) -e^au 5 

fee>*b»^)S5te^0^b«fe^-rS#«l«HflS(BMSC)fe5Vx«Nkx2.5 6ATA4 

GATA4)£ 6cm (Digm^J vi/z-IZ lxiO s |fflJ!§£:fcS<fc?i&#U <D&=i > ? j 1/ 
3>h* • TvfyAfci&ifeSittfebfco 5-aza-C SM^3 a M 

Ki«jSJ;"5fc«aPbfeo SJftSirb^^i/T 5 ^ */ 3 > K • K^"f^Tb,\z.^ 

mmzntefr^tctp, anp.ctm (D^<D>&ffl$mfti&M&?<Dm&mM-§-&z.t. 

&®.m Ztitco Nkx2 . 5 h GATA4 ©MSIfc? S^^J^^ b fz >tMMm^<Dfiih 

t6**-f 3#M«(BMSC-Nkx2.5-GATA4)fcJ;3 >^ 5/ 3 > H • KJ^-i ~F IxCDiifik 
ftKcJ;*K ®eSBUia©*H:iiiP'a-r , s ANP,cTnI 0-o©iM#^6<]^3i^©^ 
«±Nkx2.5 £: GATA4W±t«ts^7Ciii:lsIbu^;i/"efe t>s teimm&m&Ztite 
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& foffiMM&Zm b T v > s mm^&M ( ECM) C «#<b{&<tT£<i4#& & ^ a 
edta £ 30 fi-mm&mw-rz z. u ^*>i>S5«©«*ysH£ 

3© 6cm© ECM n—h-^J v ->^±lZiMmm^(D^tm^mt S#f&£ffl 
J3S (BMSC)fc3^& Nkx2.5 i: GATA4 ©M3H5^^§ii$iJ^Ufei^MaS-N©^tg 
^^■T5#ilW(BMSC-Nkx2.5-GATA4)^ lXlO s «^^€»«t^i$#U ^©^- 
5-aza-C £«Jg 3/xM ? bfco 110^ 5-aza-C £|&5*? 

b^m^^u ^^t4ip^#wfc 0 c©p^ 3gti®ig, m%?tm 

b^&©t£g|bfco ^«^©7>«^«^§#il« (BMSC)ttECMn-h • 
y ^>jl££ D^MTO^CfiJiJPb^^ofe^ ANP.cTnl ©—0©jC\I5^ 
W^jt'-fe^^^TLM-r^^ii^il^^tifeo Nkx2.5.tGATA4©iSSit^ 

s^u^s Lfz>bmmm^<Dftfcm*m t %> #e«(BMsc-Nk X 2.5-GATA4)a ecm 
n-h - r^y^aKj;^ f5^»©mj±iifln-y--?\ ANP,cTni ©-o©>Mf&g 

^^^©IggiiiN^.B GATA4W±{zJ:S^jC^ii:)^bU^;i/T*$)t)s 

&fc: s 2xl0*f@©ig*jhl&«£:. Sx^MO/C^lfflflS^^^titfe^^-r^M 
M(BMSC)i;fcfi8xl0 4 fli©Nkx2.5 £ GATA4©M^§^J^bfe^»-N 
<Dfrlhm*m f S #M«(BMSC-Nkx2.5-GATA4) £ £ 6cm ©±§#7^ V ^> ^ 
«^ffofe 0 t&»J^«fc#il«^liS'J-rSfetotc, 2«m©#SM& (BMSC 
£ BMSC-Nkx2.5-GATA4) &££MB$t 5 b J: t) GFP -»f$ b © £*'J 

©HB£ 5-aza-C &Rfc&rS;fc»fc*Tb^#:ftfc&glU ^e>{:4I^#4Sit 
fee C©K N 3B£lHtf§Jgs Jg%££rbOfc©(c&&bfco ^©*£Jfl, BMSC££ 
fcfc BMSC-Nkx2.5-GATA4 bfc # fcittRbT. $J 10 Si£>j£© 

ftifliflnbfe, £©lg^ Nkx2.5 £ GATA4 5i^©^M^i:iC^«i:©#ig« 
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mmm 1 1 . kum2 mmt bmsc mmcommmm^mm 
KiM2 mmt bmsc mmomm^m bfr^-tzz. t. nm$>te> ^mmizitm&im, 
zmm - mm-r zftrnzmft-t & mmx, kum2 mmt bmsc mm^mmtm^ 

Mtitiz.m^tc:<Di±, sk.^.ftmmo)mm%imt\sx%\<onx^% cdios, Fik-i^ 

CD3U CD144, M«©SMJ:ttS]f>HtV^ CD34, CD117, CD14, CD45, 
CD90. Sca-1 N Ly6c. Ly6g^ mM^fflfl&Ol^MiftMt bT*n^tiTV^ CD140, > 
?^U>CD49bs CD49dx CD29 v h U y ^ * CD54, CD102«. CD106 S CD44©20 

g;lTKUM2«lxl0 4 jl£9 •e^i^U^ru-hcmfei £j*n<E>2f& [fPJR 
inrf*3£ : ^Pgrfellffil (1985) ] "C tf ^?>iabfelA CD105 tivffc (Pharmingen 
ttSD £ FACS flffift (1%BSA-PBS, 0.02%EDTA N 0.05%NaN 3 . pH7,4) fcfln*£x;i'" 
tttbs *4n?30#IB£J&<**fco ittMtbtll 7yh IgG2a, **g&#b 
flc (Pharmingen %M) *JB^feo «g««^ 2 EitfSfcif^ * b U r h P E 

jssl mmmx 3m&&v, mmmz 500 >a 1 fcn?sb-?\ yp—y-j h*-#— 
mmzm^tzo ^cd^s, KUM2«&cDio5PittTfcofco 

Flkl txiMcDmmiz^^X £k mmitZ. tt^-yfc [^tz^^X FlklirC#:(Pharmingen 
; PM-28181D) £^T#^Sfl&£;J3£&l\ 7D-f^ r^< — ^-T*$]^bfco 
^<D%£m, KUM2 Flkl o feo 

CD31 ^©Igil^W&fc-^Tfcis FITC M £ fi feift V r> X CD31 

(Pharmingen #SS[ ;PM-01954D) £ffi^TtafoE*fr£:fe;i&l/\ 7D- !7M p*— ^ 
-T-Sll^bfeo KUM2«(iCD31^T-$>ofe 0 

CD144 trdl©^^ov>-C{i, >fls bfetn^x CD144 Jnrffc (Pharmingen 

*±M ; PM-28091D) £ffl^T£ft#Sj&£*ri\ 7D-^ M — ^-T«Lfeo ^ 
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kum2 mm± cdi44 m&mm~e& & o 

CD34 V\W.(D%M(OmM^-D^X\±, FITC MMZ ftfetK'? t? X CD34 JnH* 
(Pharmingen #M;PM-09434D) *m^XifmELJ&%ft\<\ :7D— h*—*—X 

CD117 (c-kit) mm<Dmmz-D\,MH±, FITC m^£titatih~?t>X CD117 trC& 
(Pharmingen *tM;PM-019()4D) *m^~zmk&.fo 7U—*M M— T? 

0M4WM(O^m^-D^XUs FITC^bfcifix^X CD 1 Aifm (Pharmingen*! 
M ; PM-09474) £fflV>Tm*fcSJfo£m\ 7n-V-( M- ^-T?M^bfeo ?<D 
KUM2«±. CD14««-e$>ofe 0 

CD45^cD^{COV>T(^FITCrabfeJn;^^^ CD45 ini#; (Pharmingen ; 
PM-01114) %m^tti£EiJi&%m\ h*-#-7!$J^b&o ^oieis 

KUM2 fflUiafck CD45mttWT-feofco 

CD90^lg(73^{3OV>-r{*sFITCrabfein;-x''>^ CD90Jn;^ (Pharmingen ftM ; 
PM-22214) *m^T$ifa&!&%?Tl\ 7n-W h *—*-xmfehtzo ^CDlfe^ 
KUM2»tts CD90^«-efeofe o 

Ly6A/E(ScaH0^©#85ai3O^T«:s FITC#^bfeJrtx'»>X Ly6A/E(Sca-l)tfrffc 

(Pharmingen Ml ; PM-01164A) £^T#i;#:Mjfo£?Tl\ 7D-t^ h^— T 

Ly6c In^©^t3-DV>T{±. FITC iffllbfeSiV^^ Ly6c tfafc (Pharmingen *t®[ ; 
PM-01152) ^ffl^Tm^MiiS^frVV 7D- it>f M — * — T?$i$£bfco -^©^s 
KU>12$ffl»s Ly6c^«T$.ofe 0 

Ly6g^©^^o^T{±sFITCMbfeM^^^ Ly6g mfa (Pharmingen ; 
PM-01214) ^ffl^TttMJST^fflV 70- h^-^-T?|iJ^bfco>©^s 
KUM2Mfci\ Ly6gPtMBS-r-feofeo 

CD140 i^©2§Sik:o^TfciN ¥yt3->lbVtztii^bX CD140 tnlft: (Pharmingen 
*±M ; PM-28011A) £m^TiftteMJ&£frV\ 7D-^ h^-^-«tf Co ^ 
©3g*s KUM2 mmi±, CDUOWi&MMT~$>-?fe<, 
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CD49b mm (D&M t -=> V ^ X fck F ITC flM b fe Jn7x"> X CD49b tfc# (Pharmingen *± 
M;PM-09794) £^T#W*:SJS&&?xV\ 7 P— !M -f-T-Mfe b£o ^(D 

mm, immmiz, cdmmmmmx$>-otz 0 

CdmtnMOft.MlZ^Xte. FITC ^f&bfcJrCV^* CD49d tim (Pharmingen *± 
M;PM-01274) %m^XW>fafclfo*'if\,K 7P-t-f r -XM^tzo ^© 

mm, m\mmm±, cnmvg&mm.x$>itzo 

CD29 WgcDmLkL-D^Xlt.mcmmisfcm-?^ X CD29tfi# (Pharmingen ItM ; 
PM-22634) -SMv^TtfeftSjSJS-^fft^ 7D- !tM h^— #-T-$l^bfco ^©^JR, 
KUM2«fi. CD29mt£«^ifco'fco 

CD54t^cD^l3-c»v>T(ixFITCtS|^bfetn;^^^ CD54 JrOft: (Pharmingen ; 
PM-01544) ^^T^Mi^f?^ 7 D — "t^-Y h ^ bfco ^©^^ 
KUM2,«fc* s CD54|^t4lfflflaT*feofco 

CD102^CJl©^^^^T(i. FITCSbfctrCV>^ CDi02irt^ (Pharmingen *t 
M;PM-01804) £^T*a#:£0&£fT^ 7D-^ h^-^-t«bfe 0 f © 
«S«x KDM2«BBBa«±N CD102|Bi4Jfflfl&T?;feofco 

CD106trtM©^^oi^T^ FITC^fUbfcirC^^X CD106 tft<*: (Pharmingen # 
M;PM-01814) ^fflV^TlftfrSltS^frV^ h *-*—xm%.Vtzo 

mm, wmmm&s mmm&Mftfrc»^ito 

CD44 tmomMz^^X^ F ITC fltlft bfeifiv £ X CD44 Jnrffc (Pharmingen ; 
PM-28154) *m^xm i fo£ijfo*ft\,\ 7P-^ h T?«|j£bfco ^©/g^s 
KUM2 «£\ CD44 m&Mmx $>-?tz 0 

±7&\srz(Dtmm<Dj58kl l Z£t)s BMSC W^B^bTVN-Sa®raSP*ffbfe^ 
CD34^ CD117 S Ly6c N Ly6A/E(Sca-l) s CD140 S CD29 N CD44©7ffi«OjaSfc:o^ 
TBM4T?&ofe 0 SfcFlkk CD3U CD105, CD144. CD14. CD45. CD90. Ly6g, CD49K 
CD49d. CD54. CD102. CD106 CD 1 3«&©i^fcg|bTttllttT?fco;fco mHz?u 

— »m h*-*-xm%.Ltzffititmm&&z.&tzo 
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mi 



KUM2 


BMSC 


Hemato 






CD34 






CD117(c-kit) 




+ 


CD14 


+ 




CD45 




_ 


CD90(Thyl) 


- 


— 


Ly-6a/e(Scal) 


+ 


+ 


Ly6c 




+ 


Ly6e 






Enodthelial 






Flk-1 


_ 


_ 


CD31 




- 


CD105 






CD144 






Mesenchyaml 






CD140 (PDGFE) 


+ 


+ 


Integrin 






CD49b(a2) 






CD49d(a4) 






CD29(/?1) 




+ 


Matrix 






CD54(ICAM-1) 






CD102UCAM-2) 






CD106(VCAM-1) 


+ 




CD44(Hyaluronate) 


+ 





mm 12. mlc2v -tu^-v -*mm htz^hmmmmcpmm 

<®.^i-&tz&), >bffiMmfcf&mm£.mm-?2>^tX MLC2v (myosin light chain- 

2v) MB^ya^—^-mm^mm^r^ v^* mlc2v mu^cd 
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/D^E- IBfllTfc EGFP mfc? (CLONTECH ftSO neomycin iM4»fc 

=*<D?ma- - pMLC-2-EGFP 7*5: X ^ K £$t§H b o C © 7"^ K © DNA 
£ N Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press(1989)^{ci3«£Wl'# U ^CtDMLfco 

sttuetc*fu 'J^7i^h7^> (life technology^) %m^xmfc?mA*& 

d^-^fco IW^^IiSSSCift/n l<3;vt^fe, M&&mx bT 48 i$H3 
&fcG418 (Sigma *±M) lmg/ml & S «k 5 SRiD U ^bTUSatfe^ 

»4«AIT 14 BSO»^U 5-aza-C ^^ft3/zMil*5J;^Cl 
JPU 24l$ia&fc:*8flfe£&tfeb'rx ^b^#^iJC^ofeo #rt3B5$&* 3H@<fc 
D GFP K«^H^^nfeo^b^^ 4 B m<DMMo *>s 1* 10 4 <@©«£ FACS 
Caliber (Becton Dickinson *±S!0 T« GFP m&Mm<Dfr*ft%LLmzt&m&mirfr 0 

f sanjia*isijrT?§fci:v^So gfp p««{± facs t:#ml mmm 11 © 

'Mmm-^cDfrfcm&m-r zwrnrnm (bmso auMmmax^mmmm^^ 
mm-r&z. tire % 5. cciM^cM^wt £ gw-e^si^fef*©^ 

fchfefro£o $1\ PPAR y§§Ml^^iW PeR&fc«fc Dgptfffcfro&JB:^ 
bmsc ppar r 1 ggtffrfcHfcSB b T V > -5 2p\ PPAR r 2 Sgtf*tt$B3g bT ^ ft 

l^CLfctfMt^tUfco PPAR rW07 3'rXH'fc5 Pioglitazone s 

troglitazone >tfiffi&im^<Dfrfc1fe%:m? S#§t$lflS (BMSC) fc^jjp 
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&-f s 1/ h P — K pCLNCX (imgenex^J;: GFP &ffi.ft& 

fr s pCLNC-GFP SUlfeo \s hD")-f;i/^^^^~77^ ^ h* pCLNC-GFP 
Ecotropic36fe^-^%S$.-&S pCMV-Eco 5. (lmgenex*±)<£ N 

Molecular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press (198Wfc:fBtt©77l':fr U Pp*D&:fc PEG tfcjgKS^Jg^TN *&&©?S^ DNA 
£3if#bfeo 

DNA& ^>*!7ai^;y3 >£-fef-£iiuBf-> 3>^;i/ai> h^^ofe^ 
gag £ pol * 293 1/5 ;J£KTJ 10cm 7*>f y i/i tZ^ U 

pCLNC-GFP 1^ hDi7rf^^^^-/7^^ K DNA15 jU. g £ pCMV-Eco 
5 h*^^^— DNA 5£4g£ 250mMCaCL (pH6.95) 0.5ml (^p^.T^^^ -£©*§M 
£ 15ml ©^i — ^(CAtlfe 2XBBS [50mM BES(N,N-bis(2-hydroxyethl)-2- 
aminoethanesulfonic acid\280mM NaCl N 1.5mM Na2HP0 4 (pH6.95)] 0.5ml iZffif bT 10 

tc^T^-a-s 37°c, 5%co 8 »£©»ip;»&^T*&*£?Tofco sb, izm^^m 

Us Hfc37°C N 5%CO a »jR©»|Ptt|*fflV>T«f#&ffofeo 

bT 2 B&fc x *&#±?S£ 0.45 ^ ni©7^^- (Mfflipore ftgD T? 

(BMSC)fcfc, t>4)W%i4 >7^^->3>^^§tuB^ 2X10 4 «/»i7i;i/i;^§J; 

±fBT* TO bfc*-f/i/*'***- s^tr lie, MJS 8 u. g /mi h & 3 «t a JCx 

Hexadimethrine bromide(polybrene)(Sigma ftjg) U '^^^fflfiS^\CD^bil^^-f 
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^ffofe 0 5B#F^s ^b^IMDMJgifcfc&JfeU H£"33 0 C\ 5%CO a *j£©»»lttl 

2 0 RBJ&#*fr o £gL G418 £*£^Jg 300 u g/ml C ft 5 «fc 5 fcMl U * £ fc 7 
BfflJMbfco £©F^-^©«&5EMbT}Mbfeo 4^1ofeMh'J7 

* s 6cm ©ig#^>f yS/J--CJiSl**s 0.5ml © 0.25%© h >J ^>> 

EDTA-*m&DbTl^lfflftl3fflbfe«x 1.5ml ©SfbV^Jfe^mSnbTs «£Mb 
fc2lCl3l3 N r>^g&BjfilM(Lexicon Genetics #M)£*n3-T*Blirbs MMi§r$£ 

v^K^.'NO&AfcjB^fco ^^*m&m±Mwm9m.*m\stzM<D c57Bi/ej 

T?a«tr-5-ci2:f«fc09t»bfco £ft££37°C. 5%co 2 ^T"£JffiBJSl£*H-#fc 
S-Cfttl/feftx &J4°C£r£S] bfc 20mM © HEPES &^tf M15 Jftttb+K^ U 

^±m *mffi\sfc®$.mmm. (-p>*±so T-en^b^^^. tt^*«wi 

10-15 {@© bmsc iJS^KMrt'NiMA bfeo @USE£JI3$ 3 7 °C N 5% co 2 =fe 

#T^K^J}&j^/^J^£>tf ^Sfcg b£^ Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994) {Cf3^© 

J5mizvt\<\ ^M©ftMCH^©-7r>^cD9Pmiii^§p^ic^M^ mm^^rtzo 
mm&v>WM c h mmco * « s 10 3aw»©«iff osg m c h ■> * t 

3 0BU© 17:00 IZ 1:1 T?EIJg N 3fcBJ3-*t\ S4B 9:00 l3j3g*£5t§g£fTV\ 2 B^(C 

±IB©B$n?tefflbfco 

M£bfc^£*&#SlJb1\ ttS&ffiffiU GFP ©S8g|£M?bfco *©*g*. 
Bftte ^VfcfifMT? GFP ©3ggi#iit|?£ft BMSC ^VfclflTJKfc^fbf * 

^i:^^tLfe 0 SU©»fr£&f#bfe>hllUDs ^^ADNASMU IB 
#J#-t79 s 80©r^-rT-^fflV>TPCR^ffofe^> BMSC^HC^mD^S 

nci:«^^nfeo cne»oi«tt, bmsc ^ «4 «H»©3ffiatT^ 
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'immm^O^m^mT & V r> X #St»©^ D ^ ^ — gtStS «± Telomeric 
Repeat Amplification Protocol(TRAP)?£ iZ. J; t> t&it b fc ( Oncor 4±g* TRAPeze 
Telomerase Detection Kit) 0 rn/7 — ^^©^£&J!CglJft£Mtt£ ftT ^ 7D 

&mvtz>bMmm^<Dfrim*mT&^^^mMm io 6 m) % PBs-eat 

¥§>\stz&< 200 1 CD IX CHAPS ^JP^ *±Tf 30^w»fiufe; ^©^x 
tWfc*ffll&* l-5ml^3StfcWtliaiRU 14,000rpm -e 20 ^P^jt^i6(4 0 Cs HITACHI 
ttMhimacCF15)U ±?f UTEl&bfeo Protein assay (BioRad ftgO 

■&m f 5 V £ * #MJ3&©*Mfll ttl«[t±43 «t * lmg/ml T* & o ft o 

PCR igi|B£fTO fe 0 Taq «J * 1£(± EX Taq polymerase (SMitM) V^fco 
HjtS)!ftT^©lfi3fBH± 10 X^^t (0.25%bromophenol blue, 0.25%Xylene cyanol FF, 30% 
glycerol) £ 1/10 S^iO U 12.5%^ »J 7*^ U )l/7 Y>f)\/ (TRAPeze Telomerase 
Detection Kit (DZTti V n—MztdM^flXU ^M^O MM) fcfi"tt\ 250mV ^ISEET 

i?»«ibfeo ^y-> (FMca«) tjfefiu 

#T$IS> FluoroImager(Molecular Dynamics ^M)^ffiVNT^WUfeo ^©^JUx ffiW&A 
&*£©*§$!£# 0.4~4 // g/ml CDTOT^P^ 5— eStt^Hj^tlfc, 

5 jlffc© Wistar rat(B # SLC ^#i4)ti 6 E5£^ttB UfcSK 70%;n * y -;i/ 

(GibcoBRL^M) ©Xofe 10cmMigM(^M»1±M)^^b, 
^MHUco ^TCft£>©#©M^£;v9-^T'3J!K 20G&M#£{tttfe 10ml 

66 



WO 01/48150 



PCT/JP00/07741 



ffi£*Ti§ (^Jlstftm) igmm (D-PBS, GibclBRL^tiSSO CD7K^-e#M 

*©rt§«&&*p urn bfeo id^ bfc«&»£ e» fcaits&iibT— § * ? 

<♦ bfeo £ ? 13 UT^fe«BJia»jS^«± 50ml e^ttS (BECTON DICKINSON 
*±f!0 KIUKU l,500rpmT10^Haii^JKb (TOMY $tM®3B§l'C$$) > Mb 
6ml (D D-PBS t^CUbfc, E&iiy -f /*$^)VMl^Wr&&KTmffl8:& 
M-«iJbfch£3x HHRbfe«{±-^It2.6xio 9 MT*feofe6 *J5)i#£#:fci:JjS# l * 
^tzbfrb ixio*m<DMM*®mistcZ£izi3;% >0 laJjRbfejttUattiml^fet) 1,3 
xi0 8 M©^ J g^^^ e ta#IRbs 50ml ^^mHAofc 1.073g/ml-t:fB5S$tlfe 
Percoll(Amersham Pharmacia Biotech $tgSD/D-PBS (25ml) _t{C 5ml Mjf bfclSx HI 

M^3,iooipm-e30^H^^bfeo Pereon^fcjjfflja^aSJfti:©!?- 

IB J; D^lfla&llllRU D-PBS 7? 4{g{C#$*bfc^ 2300rpm "C 10 #|fflj8j&#<|i U 
^UbTc^JJ^fflSIUlRbfeo (Hlftbfe^fflflStt 20%FCS N 100 ju g/ml penicillin, 250 
ng/ml streptomycin, 85 p. g/ml amphotericin ( GibcoBRL ^tlUQ S'atf IMDM Jgi-fij 

(cibcoBRLM) fcss&bfco ^(Dm^mmmmm^m-mwka^^ nuKbfc 

So CI(D<taiCbr^®bfe#MS*»{±2~5Xl0 s M/cm 2 ^5&SJ:^tI 10cm ^ 

<D»®fflffl8<Dmmm mmm^nm. ycr locmtgmmti&T) 3tfefc»& N co 2 

31 U 3D--«lt#ife©^ h U EDTA ^LSTtt^U 2/3 

&4ml©&#$ (10%DMSO N 50%CD#Mfi*«i^#±»s 40%CD^ffl±f3^Sb) 
tllU 2ml^i-^ (ffi^-^^-r hftM) Kl^fcD lml^bTTO 
fifc£bx l/3{±10cm^#M2^CC^^itb^i«;bfeo 

±tat?^ ife7^ #f$* »sstt^ bfe t 5 h rs/ > edta m 

STffcttfU 6 h (BECTON DICKINSON ^t^) fcfci 1 ^^^l/^fe ?) 5 

X10 4 jSiCfcSJ;^ fc N ^fet F7^D^^f>§D- h bfe 6cm m<Dt%mm 
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(BECTON DICKINSON #M Biocoat) 1.3X lO'flffcfcS £ •? iCMg£ffS£tfiL 

feo lB^5-nfSy^^> (Sigmaftlk IMglO^M) (D^M^f^bCOt, 
5-7*fiS?i/>, PDGF-BB (Pepro Tech EC LTD.£fc®L lOng/ml) x all-trans 

vz-s^ym (ra s sigmattM. mmm. io^M)itj)n%.tz=mm<Dm-&2>mm0ki ! tt&m 

all-trans >M&1)\\%-. 2 B^£ 4 B^fc£ £ t*P^fe) o ?0 3-4 3tt s 

tgife^^mU 3^tg#Ufeo ^©^5-T1fi/^>. PDGF-BB, X/^JA > 

Ji5iiH^ st>*^n?>©fijffl^ 

1B^J#^3 3 -AXE^JOittBJ:^DNA 
K8J«- 3 4 - AXffi^lJCD^BJ:^ DNA 

iH^J#-^-3 5-AxiB^J©aftBJ3:-£-J$DNA 

iB^!i#-^ 3 6 -.xoc.mn<Dmm:-£>m dna 

IB3Wf3 7 -AXl^UOs&Bji^^DNA 
IKWf 3 8 -AX1H^I|CD^BJ3:^DNA 
m&m^ 3 9 - AXlS^I©mBJ:^ DNA 
I&Wf 4 0 -AHa^JcDi^BJ3:^DNA 
@B^J#-^4 l-AxiB^J©i^Bi:^DNA 
m$m^ 4 2 - AXfB^JcDH^^:^ DNA 
MB^J#-^4 3 -AxK3nJ©lftBJi:i^DNA 

4 4 - x^mcDmm-.^m dna 

lEWf 4 5 -AXIE^J DNA 
ffi*J#5 4 6 - AXl^JcDl&BJi:-^ DNA 
ia^JS-^4 7 -AXia^CDUiBar^DNA 
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8 

wm&$4 9 

1BW«- 5 0 
KBI## 5 1 

m^m-B 5 2 

E*J#5- 5 3 
IB^IH^ 5 4 
1E?!J#-^ 5 5 
IE#J3|-^ 5 6 

mvm*B- 5 7 
k*j#9- 5 8 

K*J« 5 9 

Eai» 6 o 

iB5U» 6 1 

w&m^ 6 2 
mmm^ 6 3 

E81« 6 4 

6 5 

IE#J#-«f 6 6 

m&m^ 6 7 
km w 6 8 

K#l«- 6 9 

mnm^ i o 
ie?ij#-^ 7 i 

E8I#^ 7 2 

7 3 

Bffini*-^ 7 4 
BEai« 7 5 



AX@B?lJ©g&BJ:-£fig DNA 
AlEBIOBMJIr&J* DNA 
AxiB5U©WM^^ DNA 
AXffi5U©tt«8.-^^ DNA 
AXlB#J©lftBJ§:-S-fi£ DNA 
■ AXKa|©ttfl§r£j& DNA 
AXI2#I©M:1%J$ DNA 
AXiS^J©mBJ:^ DNA 
AxlE#I©M:-£rj$ DNA 

AXiB5U©Sfil8:^ DNA 
AXlB^J©iJiBJ:^ DNA 
A3mP}<DMW:&l& DNA 
AXE8l©8il|l|:^JjR DNA 

xj^mmcDmrn:^ dna 

AXBa5U©B$4BJ:-a-fig DNA 
AXl35U©iiBJ:^ DNA 

A^mmomm:^ dna 

AXlB^I©®iBJ3:^ DNA 
AX@B?!j©t&BJ3:^ DNA 

Axi29a©BiBjg:^ DNA 

AXia^J©SJB§:^ DNA 
AXlB5U©SiW:^J* DNA 
AXlB^J©iSBJ:^ DNA 
AXi3?IJ©i&BJ:-£/$ DNA 

AXS»!l©Bttl§:-&fifc DNA 
AXiB3?lI©iiBJ:^ DNA 

x^mnomm^m dna 

AXi35>J©SiBJi:^ DNA 
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rnnrn-^ 1 1 -x^mncomm-^ dna 
m?m-^ 8 o - x^.^wmm:^ dna 
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i^»T*feSs m^mimmcommo 

4. ^& mmmm, mmm* j&m^js^ 

6. CD34Ps&, CD117HM4, CD144BH433 J;t5 CD140 HW£-C$>3 S Wl SfeH: 
2IB«e©«o 

7. CD34 mtts CD117 8§t££ <fctf CD140 IWTCifc «x 1 £ fctt 30!ffiGD«o 

8. CD348§ffi. CD117Eit£ N CD144»t4*J;7jtCD140BW4Tf&S s Bi:fcII 1 £fci± 

9. CD34Pitt„ CDH7IBtfu CD144Pstt£ <fcrjf CD140 8§ttT-fc3s If^lll, 4 3; 

10. CD117BH4^«ttJfCD140B&ttt?*S^ ft^U 4Sfe{±5IBi©»o 

11. CD34Bte x CD117ttttx CD14«> CD45 m&. CD90 Flk-1 CD31 

CD105j£t£ N -CD144|8te N CD140 RM£ N CD49b«, CD49dKtt N CD29 Ritts 
CD54«s CD102P£tts. CD106 HH4*«tlfCD44RW47?*S N Wtmm 2 13»<7>jfifflfl& 0 

12. CD 3 4HMSs CD117B144. CD14H3H& CD45 KN4 N CD90Pt£lk Flk-1 »« N CD31 
Bittx CD105»^ CD144HM4 N CD140« S CD49b Pitt, CD49dBrt4 N CD29 RW4 N 
CD54Ktts CD102HEtt, CD106 Kttt*J:VCD44»eT*^ ^Jg3fB^©«o 

13. Hoechst33342 &m?)&i;&</\ tt^lfB«©«o 

14. m&m i~i3 cDVA-rn^ 1 ^^iB«<D»^^^^ns^is»©^tc 
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mm* 

17. &M£fei±m^sfomm>Myam#i<Di><DT~&&, mmM i~ i 6m^ti& i 
is. mimm&t h^tf^^fr^^s&oT-fcSx as*si"7ia 

19. W X WM&&&fi"(bm&fflm BMSC(FERM BP-7043)-e & S-< • tf *^ 

20. ^#;dna <t y)>t\mmmfcfrfc-r2>mjj*^-r2>, i 

~ 1 9 cD^-ftifr 1 J5£iBf5©iS0fl£o 

21. dna ^;Wb^\ t^^—- t? N 5 -7'1f:>'^>;£ < £t^*:>*;^ 
;^<;*;l/:7;i-:^r^ H (dmso) fr£&3S£fr£Mfc£h,34>&< inputs 

1-19 ©^-ma* i mzmm&mmo 
ft t r 3 s afc&s 2 3 bb« 

©^b^jt^ti^is^ i~i9 v^n*p i m^mm<Dmm 0 

26. ^OiM^@Pt{3*v>TiMW^©^bl3i!( < Bf^t^ FWXI 

27. iM h £>f >*?jftt/J^S*ii5ilH^ (PDGF) T!&-2k 2 4 tifctt 2 6 
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28. PDGF #K#J#-^ 3 ^fe«:5^$tl57 5 Smm^GTZ PDGFT-$>-Ss 

»*B2 73a«©JBMSo 

29. it-Y h*-T >^*iili^«tiJfiH^8 (FGF-8) T«&3. i^2 4tfe{±2 
6fB«©«o 

30. fgf-8 6 4~?mi£n&7*;Mmm%m-?z>FGP-8-e&^ m& 
■m 2 9 mm<DMM° 

31. iM b#-f >^>K-b>;>l(ETl)-eafe5.®^JH2 4Sfe{i2 6f3«©« 0 

32. En 5^ib^j#-#6 6-e^$n5T^ smmm&m-rz bti t^^s ISsris 3 i* 

33. h^-f Yitf >(Midkine)T*feSs »*S2 4Sfett2 6f3«©«o 

34. Midkine 6 8 T^^? tl §75; ^@B^»J Midkine ft 3c 
S3 3IBa©Wo ■ 

35. *M h >* J #BfiaH^F4<BMPH0t?*Sx- stScJl 2 4 *fe«± 2 6fB«CDifffi 
&. 

36. BMP-4 iplB5!I## 7 0 -e^t£*l 5 7^ WMm%^T 3 BMP-4 5. B^t 

37. ^n*^>-c&^ m&m2 4£fc};£2 6fB«CD»o 

38. tf*=- >#?l^y^>^T?&?K fcJ^2 4 3;fctt2 6S3«©ffllJISo 

39. fe^H^F^ N Nkx2.5/Csx N GATA4 N MEF-2A N MEF-2B N MEF-2C N MEF— 2D N 
dHAND N eHAND s TEF-U TEF-3 S TEF-5 £ i(Jt MesPl £> & 5>?1(^§ 

afcftfl 2 4 * fett 2 6 IB«©«o 

40. Nkx2.5/Csx/^lB^J#-^9T-^^n§7'5 ^KE^JS^f 3 Nkx2.5/Csx-efea. 
l«5l<«3 9fB«g©«o 

41. GATA4 3&SfB^lI#^ 1 1 t^llS7 ^ J mMM^miT 3 GATA4 gf;£ 
3 9 fB*s©Mo 

42. MEF-2A &&&&& 1 3 T'^^tlST 5; y^lB^J^-T S MEF-2A =f 
^JH3 9fBttO«o 
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43. MEF-2B #IE5Wf 1 5 T^cftS T X J WMM^M^^b MEF-2B "e&^K H 

44. mef-2c ttmnm^ i 7 t-ss2 n s t- 5: y ^ib?u ^ r s mef-2c -e $> § N at 

#113 9M©«o 

45. MEF-2D #I3?U#-5§ 1 9 T*3l£ft£ T ^ y ^IS^U^T 5 MEF-2D -e&S. af 
*I13 9IB«©« 0 

46. dHAND *S1B^]#^ 2 1 «tl^7 ^ y I?IB?>J£ 5 dHAND »# 
®3 9fB«gO»o 

47. • eHAND 2 3 Tr^n^r* ^ J iJIg^J^-T 3 eHAND Sf;£ 
S3 9fB«B®«o 

48. - tef-1 imzm^i 5-e^nz>T*;mmM&m-r% tef-i t-&&s 

!S3 9lBfg©«o 

49. tef-3^@s^j#-#2 T-e^^n^^^y^is^j^-r-STEF-a-cfei,, fiSfc 

«3 9IBffi©Wo 

50. TEF-5 ftmPm-tsr 2 9 ^312 ^57^ 3 TEF-5 & s Msfc 
^3 9fB«CD«o 

51. MesPl #iE?tJ#-*f 6 2 -emgfl&TX J mBl&lttTZ MesPl T!£>3 N 
3 9H3ig(D«o 

52. 4 
£££2 6I3tt©^o 

53. »^«±i5SH^- 2 (FGF-2) lZ£*)ibffifflM^(Dfrfc&mtl£nZm& 

m i i3«e©»o 

54. fgf-2 mmm^ i £ fet* 8 ib«ot ^ y ^iE?u£*-r £ fgf-2 €k it 

^53 HB«©«o 

55. .^fli^ffi-rs d t izx *) >bmfflMK&i\j?&m**m^2>mim i~i9 
^n3?piSfcf3^©«o 
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57. Kasjiac^ffi-r sctT? x jojffifc^asr*ifeib**-r 411*31 1-1 9©vn-t 
iiitwsB«©«o 

58. itommz.#&&&ft5 z tx\ i«^bt5fi6*s^t5s*jg i~i9 
® iN-rnfr i s^iBte©«o 

J&E 1 ~ 1 9 0^1**1* 1 IS{CSH^6D«o 

62. KjBma^ffirs ^ tts Wig^jSiMac^fc-rstfe^swr siras® i ~ i 9 

-19 V^-fn^ lJfii3fBm©»o 

64. jssuistc^tt-rsz:^ jiFiffljiat:^bTrafiiA*^"rsii^si'-i 9©^ 

65. miz&m-TZ ci iiT-M^t-^b-rs^^-r Sli^rg 1-19 ©^-r 

67. ^fe^DNA <£>J|£^ ^;Wb#Jfr\ 7* fe\ 5 -TIF i^^>:fc«J;7Jt DMSO 

fr£>&£S¥fr£jMn£'J>&< lM^i^Mfct^ »&@6 613** 
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70. m^^mm^nm^MiyX^^m^ifi^ h*j>, w^tt. z*^>, 

71. ^oi\>mm^m^^x>i>mmm^o)^<hizm < m^m^z c: t 

72. ffe!%<D>Mm&mmte&^x>MMm^<Dfr<hizm < m^wj y %j m 

73. f-^r h ># pdgf -e& £s fs^« 7 0$-feii7 2 iaa^^o 

74. PDGF^i3^J#-^3^fe(i513tt©^^y^iB^J-e^^tii>PDGF-Tr$)^>. if 

75. "iM h*^>«»«ti5iS^8 (FGF-8) ^$>5 N lt^JS7 0^fett7 

76. FGF-8 fr'SB^IS^ 6 4 CDT $ y HS?!JTSt£ *l3 FGF-8 3 N StSfcIB 7 5 

77. 17- h*^>7>^>F-kU>l(ETl)-efe^sIi^Jl7 0^fe{i7 2|3«CD^o 

78. ETi7>*iE3Wf 6 6xm$n&7$;mmm%m-r2>ETix*&?>,m&mi i 

79. -t^-r h H*-r >(Midkine)-e^s N o*feH:7 2ia«o^o 

80. Midkine &ffl&m^ 6 8 -e^tlST ^ SWiMm^T* Midkine T*&2k 3&$ 

81. -^-r h * -f >i»tB^H? 4 (BMP-4)T"& 2k 393ft@ 7 0 * fctt 7 2 IB«g©^ 

So 

82. BMP-4 3pffi£|#-9 7 0 ^^2.7^11^*^5 BMP-4 X& 2k WiM 

m 8 1 saa©*ife„ 

83. &mtt1fi7 4 7n*Z3->X&%s ^*S7 0*fct±7 2S3tt©^i*o 

84. tf* * >a*U*-y>f S?*g7 0*fct±7 2B3«©^So 

85. j^B^#\ Nkx2.5/Csx N GATA4 S MEF-2A, MEF-2B X MEF-2C S MEF~2D N 
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dHAND, eHAND. TEF-1 X TEF-3, TEF-5 £J;?J* MesPl £>fc5i£fr£>jlfc£ft,3 N 

mmm i o £fc& 1 2tm<D^m 0 

86. Nkx2.5/Csx fa 1B^J#-^ 9 -£il£ft£:P * J Kffiai&^f & Nkx2.5/Csx 
S> m^M8 5gB«©#Sco 

87. GATA4 ^ WMM^ 1 1 ti^n^7 ^ SWtiSl&l&fiTZ GATA4 £ N at 

88. MEF-2A # x iEBI«.l 3 t^il57^ -/glBEIS^?- 3 MEF-2A ~f «fo 

89. : MEF-2B fa W&M^ 1 5 "e&Stl&T 5. J KiB^I*^f S M E F - 2 B 

90. mef-2c m&m^ i 7-e^n57^ y&iefli&wr* mef-2c T'&£.> 

9 1 . MEF-2D fa 1 9 t tl £ T ^ 7 &IB?!I ^tl. MEF-2D 

3t^8 5fB*cp^o . 

92. dHAND# N ntmgnzTKsmmn&m-rz cihand^^§ s if 

5fB*«©2J&o 

93. eHAND fa BJ8I#^ 2 3 T*St£ tl 5 7" ^ 7 ^IB^J £ -5) eHAND § s gf 

94. tef— i mmm^2 5^m$n&TK;Mmm&mTZTEF-i-z2ir>2>^ m 

95. tef-3# s mmm^2 7T?m£ftZ7* ;Mmn*m-rz>TEF-3-£$>2>^ m 

96. TEF-5 # N IB3W§2 /WSttS TEF-5-^$>§ N ft 

97. MesPl fa iB3Wf 6 2 T JWSS^MT^ MesPl T*&-gK sS3< 
118 5IB«©^o 

98. s u h&mmh-rzm&m 7 0 
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99. ppar-7 zm^tm^iz & t> wm^(Dmmt^^>mmmm^nm 

100. ^F*3^#PPAR-r (Drsmm^tfT-T^ y s<fr£#n?& 

101. ^T\/u^^->#is^-rs^whD^u^^> s t^^>j^>> Di? 

10 0IB«©^o 

102. DNA ©18* *-;Wb»J t bT^*f 3 £ *«r» "T S 

103. ffe&ffcDNA ^Wb&J**^ 3^ — fc\ 5 -^IfS/^y >:fc J;tf DMSO 

104. ^^.^^ — \2&, IB#J## 1 fSSfc© 7" 5. y W®m~C&£ti Zy**?-? — - fcf^ & 
3* lif^l 0 3GfUDibJ^Jft#J. 

105. fl&je©iM^Ht*7?l6^bTV>SH^FS^^fc LT^rS^SS^ 

106. i&js©iM%^^t-eig^bTv>^H^*s-tJ--Y h^-Y > x mmfr?, ^ ^ > 

Sic t T £x H^® 1 0 5 8Btt©j^g5^9Jo 

107. mw.<D>M^mm^^X'Mmm^(D^b^m < m^zmmmfrt u-r 

108. j^ia©jM^i§i^i343v^T^«-N©^b^i& < mirtfiy-j h 

1 «T? * Sit i: iT ^ Iftftg 1 0 7 fBKOjMBflfcjftWo 

109. 1M h £ PDGF tfeSs iftftg 10 6^fe(±10 8 BB«©i0®^^pJ o 

1 10. pdgf &mvm^ 3 * fe » 5 iBtg©^ ^ y msai-c^i* n £ N i o 9 is 

111. It-f hA-f >«^MflSti5iiS^8 (FGF-8) T-&3> fflt^H 1 0 6 
1 0 8f3tt0^^ff$^J 0 
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112. FGF-8 6 4 (DT 5. J ^BB^lIt!*^ tl § FGF-8 T* <fc &s M^clg 1 1 

i mm,(D>kffiB!&fflo 

113. -9-^ h^xf >^>K-feU>l(ETl)l!fe§, m&mi 0 6£fefctl 0 8IB*fe 

114. ET1 ^*iE^J#-^6 6T-*^n§T5.7^IH?llM-r^ ET1 -^^S, ff;&Xg 1 
1 3lB»©'frS5Bf&#Jo 

115. h * -i >1f * h' * -f >(Midkine)T'^ £k If^Jl 1 0 6 £ 1 0 8 IB«6D 
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SEQUENCING LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD 

<111> THE CELL HAVING THE POTENTIALITY OF DIFFERENTIATION INTO 
CARDIOMYOCYTES 

<130> 11217 

<140> 
<141> 

<150> HI 1-372826 
<151> 1999-12-28 

<150> PCT-JPOO-01448 
<151> 2000-02-28 

<160>60 

<170> Patentln Ver.2.0 

<210> 1 
<211> 411 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 

15 10 15 

Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala He 

20 25 30 

Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 45 

Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
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65 

Gly Arg Gly Arg 



Pro Pro 

Gly Gly 

Phe Pro 
130 
Glu Ser 
145 

Lys Glu 

Val Tyr 

Leu Ala 

Arg Thr 
210 
Leu Arg 
225 

Thr Thr 
Thr Lys 

Arg Met 

Gly Leu 
290 
Leu Pro 
305 

Leu Leu 
Thr Gly 
Asn Thr 



Ser Gly 
100 
Gly Ser 
115 

Ser Gly 

Gly Lys 

Glu Val 

Tyr Phe 
180 
Arg Tyr 
195 

Gly Lys 

Asn Asp 

Leu Pro 

Val Thr 
260 
Asn Glu 
275 

Ser Ala 

Lys Gly 

Ser Ala 

Gin Val 
340 
Ser Gin 



70 

Gly Arg Gly Arg Gly Arg 
85 90 
Gly Ser Gly Leu Gly Gly 
105 

Gly Gly Gly Gly Ala Pro 
120 

Ser Ala Gly Pro Gly Pro 
135 

Arg Met Asp Cys Pro Ala 
150 

He Arg Lys Ser Gly Leu 
165 170 
Ser Pro Ser Gly Lys Lys 
185 

Leu Gly Asn Thr Val Asp 
200 

Met Met Pro Ser Lys Leu 
215 

Pro Leu Asn Gin Asn Lys 
230 

lie Arg Gin Thr Ala Ser 
245 250 
Asn His Pro Ser Asn Lys 
265 

Gin Pro Arg Gin Leu Phe 
280 

Ser Asp Val Thr Glu Gin 
295 

Leu Gin Gly Val Gly Pro 
310 

Val Ala Ser Ala Leu His 
325 330 
Ser Ala Ala Val Glu Lys 
345 

Pro Leu Cys Lys Ala Phe 



75 80 
Gly Arg Gly Arg Gly Arg 
95 

Asp Gly Gly Gly Cys Gly 
110 

Arg Arg Glu Pro Val Pro 
125 

Arg Gly Pro Arg Ala Thr 

140 
Leu Pro Pro 
155 

Ser Ala Gly 



Phe Arg Ser 

Leu Ser Ser 
205 

Gin Lys Asn 

220 
Gly Lys Pro 
235 

He Phe Lys 

Val Lys Ser 

Trp Glu Lys 
285 

He He Lys 

300 
Gly Ser Asn 
315 

Thr Ser Ser 
Asn Pro Ala 
He Val Thr 



Gly Trp Lys 
160 

Lys Ser Asp 

175 
Lys Pro Gin 
190 

Phe Asp Phe 

Lys Gin Arg 

Asp Leu Asn 
240 

Gin Pro Val 

255 
Asp Pro Gin 
270 

Arg Leu Gin 

Thr Met Glu 

Asp Glu Thr 
320 

Ala Pro lie 

335 
Val Trp Leu 
350 

Asp Glu Asp 
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355 360 365 

He Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 

370 375 380 

Glu Ala Leu Met Ala Asp He Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 400 

Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 2 

<211> 1233 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1236) 

<400> 2 

atg cgc gcg cac .ccg ggg gga ggc cgc tgc tgc ccg gag cag gag gag 48 
Met Arg Ala His Pro Gly Gly Gly Arg Cys Cys Pro Glu Gin Glu Glu 

15 10 15 

ggg gag agt gcg gcg ggc ggc age ggc get ggc ggc gac tec gec ata 96 
Gly Glu Ser Ala Ala Gly Gly Ser Gly Ala Gly Gly Asp Ser Ala He 

20 25 30 

gag cag ggg ggc cag ggc age gcg etc gec ccg tec ccg gtg age ggc 144 
Glu Gin Gly Gly Gin Gly Ser Ala Leu Ala Pro Ser Pro Val Ser Gly 

35 40 45 

gtg cgc agg gaa ggc get egg ggc ggc ggc cgt ggc egg ggg egg tgg 192 
Val Arg Arg Glu Gly Ala Arg Gly Gly Gly Arg Gly Arg Gly Arg Trp 

50 55 60 

aag cag gcg ggc egg ggc ggc ggc gtc tgt ggc cgt ggc egg ggc egg 240 
Lys Gin Ala Gly Arg Gly Gly Gly Val Cys Gly Arg Gly Arg Gly Arg 
65 70 75 80 

ggc cgt ggc egg gga egg gga egg ggc egg ggc egg ggc cgc ggc cgt 288 
Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg Gly Arg 

85 90 95 

ccc ccg agt ggc ggc age ggc ctt ggc ggc gac ggc ggc ggc tgc ggc 336 
Pro Pro Ser Gly Gly Ser Gly Leu Gly Gly Asp Gly Gly Gly Cys Gly . 
100 105 110 
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ggc ggc ggc age ggt ggc ggc ggc gec ccc egg egg gag ccg gtc cct 384 
Gly Gly Gly Ser Gly Gly Gly Gly Ala Pro Arg Arg Glu Pro Val Pro 

115 120 125 

ttc ccg teg ggg age gcg ggg ccg ggg ccc agg gga ccc egg gee acg 432 
Phe Pro Ser Gly Ser Ala Gly Pro Gly Pro Arg Gly Pro Arg Ala Thr 

130 135 140 

gag age ggg aag agg atg gat tgc ccg gee etc ccc ccc gga tgg aag 480 
Glu Ser Gly Lys Arg Met Asp Cys Pro Ala Leu Pro Pro Gly Trp Lys 
145 150 155 160 

aag gag gaa gtg ate cga aaa tct ggg eta agt get ggc aag age gat 528 
Lys Glu Glu Val lie Arg Lys Ser Gly Leu Ser Ala Gly Lys Ser Asp 

165 170 175 

gtc tac tac ttc agt cca agt ggt aag aag ttc aga age aag cct cag 576 
Val Tyr Tyr Phe Ser Pro Ser Gly Lys Lys Phe Arg Ser Lys Pro Gin 

180 185 190 

ttg gca agg tac ctg gga aat act gtt gat etc age agt ttt.gac ttc 624 
Leu Ala Arg Tyr Leu Gly Asn Thr Val Asp Leu Ser Ser Phe Asp Phe 

195 200 205 

aga act gga aag atg atg cct agt aaa tta cag aag aac aaa cag aga 672 
Arg Thr Gly Lys Met Met Pro Ser Lys Leu Gin Lys Asn Lys Gin Arg 

210 215 220 

ctg cga aac gat cct etc aat caa aat aag ggt aaa cca gac ttg aat 720 
Leu Arg Asn Asp Pro Leu Asn Gin Asn Lys' Gly Lys Pro Asp Leu Asn 
225 230 235 240 

aca aca ttg cca att aga caa aca gca tea att ttc aaa caa ccg gta 768 
Thr Thr Leu Pro lie Arg Gin Thr Ala Ser He Phe Lys Gin Pro Val 

245 250 255 

acc aaa gtc aca aat cat cct agt aat aaa gtg aaa tea gac cca caa 816 
Thr Lys Val Thr Asn His Pro Ser Asn Lys Val Lys Ser Asp Pro Gin . 

260 265 270 

cga atg aat gaa cag cca cgt cag ctt ttc tgg gag aag agg eta caa 864 
Arg Met Asn Glu Gin Pro Arg Gin Leu Phe Trp Glu Lys Arg Leu Gin 

275 280 285 

gga ctt agt gca tea gat gta aca gaa caa att ata aaa acc atg gaa 912 
Gly Leu Ser Ala Ser Asp Val Thr Glu Gin He He Lys Thr Met Glu 
290 295 300 
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eta ccc aaa ggt ctt caa gga gtt ggt cca ggt age aat gat gag acc 960 

Leu Pro Lys Gly Leu Gin Gly Val Gly Pro Gly Ser Asn Asp Glu Thr 

305 310 315 320 

ctt tta tct get gtt gee agt get ttg cac aca age tct gcg cca ate 1008 

Leu Leu Ser Ala Val Ala Ser Ala Leu His Thr Ser Ser Ala Pro lie 

325 330 335 

aca ggg caa gtc tec get get gtg gaa aag aac cct get gtt tgg ctt 1056 
Thr Gly Gin Val Ser Ala Ala Val Glu Lys Asn Pro Ala Val Trp Leu 

340 345 350 

aac. aca tct caa ccc etc tgc aaa get ttt att gtc aca gat gaa gac 1104 
Asn Thr Ser Gin Pro Leu Cys Lys Ala Phe He Val Thr Asp Glu Asp 

355 360 365 

ate agg aaa cag gaa gag cga gta cag caa gta cgc aag aaa ttg gaa 1152 
lie Arg Lys Gin Glu Glu Arg Val Gin Gin Val Arg Lys Lys Leu Glu 

370 375 380 

gaa gca ctg atg gca gac ate ttg teg cga get get gat aca gaa gag 1200 
Glu Ala Leu Met Ala Asp He Leu Ser Arg Ala Ala Asp Thr Glu Glu 
385 390 395 400 

atg gat att gaa atg gac agt gga gat gaa gec 1233 
Met Asp He Glu Met Asp Ser Gly Asp Glu Ala 
405 410 

<210> 3 
<211> 196 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

His Val Leu Ala Glu Glu Ala Glu He Pro Arg Glu Val He Glu Arg 

20 25 30 

Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

Glu He Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 
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Pro He Arg Arg Lys Arg Ser He Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

Lys Thr Arg Thr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 

100 105 110 

Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 

115 . 120 125 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 
145 150 155 160 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 . 185 190 

Thr Asp Val Arg 
195 

<210> 4 
<211> 588 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). . (591) 

<400> 4 

atg agg acc ttg get tgc ctg ctg etc etc ggc tgc gga tac etc gec 48 
Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

cat gtt ctg gec gag gaa gec gag ate ccc cgc gag gtg ate gag agg 96 
His Val Leu Ala Glu Glu Ala Glu He Pro Arg Glu Val He Glu Arg 

20 25 30 

ctg gec cgc agt cag ate cac age ate egg gac etc cag cga etc ctg 144 
Leu Ala Arg Ser Gin He His Ser He Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

gag ata gac tec gta ggg agt gag gat tct ttg gac acc age ctg aga 192 
Glu He Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 
50 55 60 
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get cac ggg gtc cac gec act aag cat gtg ccc gag aag egg ccc ctg - 240 
Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 
65 70 75 80 

ccc att egg agg aag aga age ate gag gaa get gtc ccc get gtc tgc 288 
Pro He Arg Arg Lys Arg Ser He Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

aag acc agg acg gtc att tac gag att cct egg agt cag gtc gac ccc 336 
Lys Thr Arg Thr Val He Tyr Glu He Pro Arg Ser Gin Val Asp Pro 

100 105 110 

acg tec gee aac ttc ctg ate tgg ccc ccg tgc gtg gag gtg aaa cgc 384 
Thr Ser Ala Asn Phe Leu He Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

tgc acc ggc tgc tgc aac acg age agt gtc aag tgc cag ccc tec cgc 432 
Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

gtc cac cac cgc age gtc aag gtg gec aag gtg gaa tac gtc agg aag 480 
Val His His Arg Ser Val Lys Val Ala Lys Val. Glu Tyr Val Arg Lys 
145 150 155 160 

aag cca aaa tta aaa gaa gtc cag gtg agg tta gag gag cat ttg gag 528 
Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

tgc gec tgc gcg acc aca age ctg aat ccg gat tat egg gaa gag gac 576 
Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

acg gat gtg agg 588 
Thr Asp Val Arg 
195 

<210> 5 
<211> 241 
<212> PET 

<213> Homo sapiens 
<400> 5 

Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 

15 10 15 

Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 
20 25 30 
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Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met He Ala Glu 

85 90 95 

Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 

100 105 110 

Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

115 120 125 

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys He Glu He Val Arg 
145 150 155 160 

Lys Lys Pro He Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

165 170 175 

Ala Cys Lys Cys. Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

195 200 205 

Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

Ala 

<210> 6 
<211> 723 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(726) 

<400> 6 

atg aat cgc tgc tgg gcg etc ttc ctg tct etc tgc tgc tac ctg cgt 48 
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Met Asn Arg Cys Trp Ala Leu Phe Leu Ser Leu Cys Cys Tyr Leu Arg 

15 10 15 

ctg gtc age gec gag ggg gac ccc att ccc gag gag ctt tat gag atg 96 
Leu Val Ser Ala Glu Gly Asp Pro He Pro Glu Glu Leu Tyr Glu Met 

20 25 30 

ctg agt gac cac teg ate cgc tec ttt gat gat etc caa cgc ctg ctg 144 
Leu Ser Asp His Ser He Arg Ser Phe Asp Asp Leu Gin Arg Leu Leu 

35 40 45 

cac gga gac ccc gga gag gaa gat ggg gec gag ttg gac ctg aac atg 192 
His Gly Asp Pro Gly Glu Glu Asp Gly Ala Glu Leu Asp Leu Asn Met 

50 55 60 

acc cgc tec cac tct gga ggc gag ctg gag age ttg get cgt gga aga 240 
Thr Arg Ser His Ser Gly Gly Glu Leu Glu Ser Leu Ala Arg Gly Arg 
65 70 75 80 

agg age ctg ggt tec ctg acc att get gag ccg gee atg ate gec gag 288 
Arg Ser Leu Gly Ser Leu Thr He Ala Glu Pro Ala Met lie Ala Glu 

85 90 95 

tgc aag acg cgc acc gag gtg ttc gag ate tec egg cgc etc ata gac 336 
Cys Lys Thr Arg Thr Glu Val Phe Glu He Ser Arg Arg Leu He Asp 

100 105 110 

cgc acc aac gec aac ttc ctg gtg tgg ccg ccc tgt gtg gag gtg cag 384 
Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu Val Gin 

115 120 125 

cgc tgc tec ggc tgc tgc aac aac cgc aac gtg cag tgc cgc ccc acc 432 
Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gin Cys Arg Pro Thr 

130 135 140 

cag gtg cag ctg cga cct gtc cag gtg aga aag ate gag att gtg egg 480 
Gin Val Gin Leu Arg Pro Val Gin Val Arg Lys lie Glu He Val Arg 
145 150 155 160 

aag aag cca ate ttt aag aag gec acg gtg acg ctg gaa gac cac ctg 528 
Lys Lys Pro lie Phe Lys Lys Ala Thr Val Thr Leu Glu Asp His Leu 

165 170 175 

gca tgc aag tgt gag aca gtg gca get gca egg cct gtg acc cga age 576 
Ala Cys Lys Cys Glu Thr Val Ala Ala Ala Arg Pro Val Thr Arg Ser 

180 185 190 

ccg ggg ggt tec cag gag cag cga gec aaa acg ccc caa act egg gtg 624 
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Pro Gly Gly Ser Gin Glu Gin Arg Ala Lys Thr Pro Gin Thr Arg Val 

. 195 200 205 

acc att egg acg gtg cga gtc cgc egg cec ccc aag ggc aag cac egg 672 
Thr He Arg Thr Val Arg Val Arg Arg Pro Pro Lys Gly Lys His Arg 

210 215 220 

aaa ttc aag cac acg cat gac aag acg gca ctg aag gag acc ctt gga 720 
Lys Phe Lys His Thr His Asp Lys Thr Ala Leu Lys Glu Thr Leu Gly 
225 230 235 240 

gec 723 
Ala 

<210> 7 
<211> 155 
<212> PRT 

<213> Homo sapiens 
<400> 7 . 

Met Ala Ala Gly Ser. He Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 

1 5 10 15 

Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He Lys Leu Gin Leu 

50 55 60 

Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 75 80 

Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 110 

Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 

130 135 140 

Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
145 150 
<210> 8 
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<211> 465 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(468) 
<400> 8 . 

atg gca gcc ggg age ate ace acg ctg ccc gee ttg ccc gag gat ggc 48 
Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp Gly 

1 5 10 15 

ggc age ggc gcc ttc ccg ccc ggc cac ttc aag gac ccc aag egg ctg 96 
Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys Arg Leu 

20 25 30 

tac tgc aaa aac ggg ggc ttc ttc ctg cgc ate cac ccc gac ggc cga 144 
Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro Asp Gly Arg 

35 40 45 

gtt gac ggg gtc egg gag aag age gac cct cac ate aag eta caa ctt 192 
Val Asp Gly Val Arg Glu Lys Ser Asp Pro His lie Lys Leu Gin Leu 

50 55 60 

caa gca gaa gag aga gga gtt gtg tct ate aaa gga gtg tgt get aac 240 
Gin Ala Glu Glu Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn 
65 70 75 80 

cgt tac ctg get atg aag gaa gat gga aga tta ctg get tct aaa tgt 288 
Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys 

85 90 95 

gtt acg gat gag tgt ttc ttt ttt gaa cga ttg gaa tct aat aac tac 336 
Val Thr Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr 

100 105 110 

aat act tac egg tea agg aaa tac acc agt tgg tat gtg gca ttg aaa 384 
Asn Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

115 120 125 

cga act ggg cag tat aaa ctt gga tec aaa aca gga cct ggg cag aaa 432 
Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin Lys 

130 135 140 

get ata ctt ttt ctt cca atg tct get aag age 465 
Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
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145 



150 



155 



<210> 9 
<211> 324 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

15 10 15 

He Leu Asn Leu Glu Gin Gin Gin Arg Ser Leu Ala Ala Ala Gly Glu 

20 25 30 

Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu 

35 40 45 

Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

Leu Cys Ala Leu Gin Lys Ala Val Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 

130 135 140 

Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 



Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

Pro Pro Pro Pro Pro Pro Ala Arg Arg He Ala Val Pro Val Leu Val 

210 215 220 

Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 



165 



170 



175 



225 



230 



235 



240 
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Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 255 

Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 265 270 

Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala 

275 280 285 

Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 310 315 320 

lie Arg Ala Trp 



<210> 10 
<211> 972 
<212> DNA ■ 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1). .(975) 
<400> 10 

atg ttc ccc age cct get etc acg ccc acg ccc ttc tea gtc aaa gac 48 
Met Phe Pro Ser Pro Ala Leu Thr Pro Thr Pro Phe Ser Val Lys Asp 

15 10 15 

ate eta aac ctg gaa cag cag cag cgc age ctg get gec gee gga gag 96 
He Leu Asn Leu Glu Gin Gin Gin Arg Ser Leu Ala Ala Ala Gly Glu 

20 25 30 

etc tct gec cgc ctg gag gcg acc ctg gcg ccc tec tec tgc atg ctg 144 
Leu Ser Ala Arg Leu Glu Ala Thr Leu Ala Pro Ser Ser Cys Met Leu 

35 40 45 

gec gee ttc aag cca gag gee tac get ggg ccc gag gcg get gcg ccg 192 
Ala Ala Phe Lys Pro Glu Ala Tyr Ala Gly Pro Glu Ala Ala Ala Pro 

50 55 60 

ggc etc cca gag ctg cgc gca gag ctg ggc cgc gcg cct tea ccg gec 240 
Gly Leu Pro Glu Leu Arg Ala Glu Leu Gly Arg Ala Pro Ser Pro Ala 
65 70 75 80 

aag tgt gcg tct gee ttt ccc gec gec ccc gec ttc tat cca cgt gec 288 
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Lys Cys Ala Ser Ala Phe Pro Ala Ala Pro Ala Phe Tyr Pro Arg Ala 

85 90 95 

tac age gac ccc gac cca gec aag gac cct aga gec gaa aag aaa gag 336 
Tyr Ser Asp Pro Asp Pro Ala Lys Asp Pro Arg Ala Glu Lys Lys Glu 

100 105 110 

ctg tgc gcg ctg cag aag gcg gtg gag ctg gag aag aca gag gcg gac 384 
Leu Cys Ala Leu Gin Lys Ala Val. Glu Leu Glu Lys Thr Glu Ala Asp 

115 120 125 

aac gcg gag egg ccc egg gcg cga egg egg agg aag ccg cgc gtg etc 432 
Asn Ala Glu Arg Pro Arg Ala Arg Arg Arg Arg Lys Pro Arg Val Leu 

130 135 140 

ttc teg cag gcg cag gtc tat gag ctg gag egg cgc ttc aag cag cag. 480 
Phe Ser Gin Ala Gin Val Tyr Glu Leu Glu Arg Arg Phe Lys Gin Gin 
145 150 155 160 

egg tac ctg teg gec ccc gaa cgc gac cag ctg gee age gtg ctg aaa 528 
Arg Tyr Leu Ser Ala Pro Glu Arg Asp Gin Leu Ala Ser Val Leu Lys 
165 170 175 - 

etc acg tec acg cag gtc aag ate tgg ttc cag aac egg cgc tac aag- 576 
Leu Thr Ser Thr Gin Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys 

180 185 190 

tgc aag egg cag egg cag gac cag act ctg gag ctg gtg ggg ctg ccc 624 
Cys Lys Arg Gin Arg Gin Asp Gin Thr Leu Glu Leu Val Gly Leu Pro 

195 200 205 

ccg ccg ccg ccg ccg cct gee cgc agg ate gcg gtg cca gtg ctg gtg 672 
Pro Pro Pro Pro Pro Pro Ala Arg Arg He Ala Val Pro Val Leu Val 

210 215 220 

cgc gat ggc aag cca tgc eta ggg gac teg gcg ccc tac gcg cct gee 720 
Arg Asp Gly Lys Pro Cys Leu Gly Asp Ser Ala Pro Tyr Ala Pro Ala 
225 230 235 240 

tac ggc gtg ggc etc aat ccc tac ggt tat aac gee tac ccc gec tat 768 
Tyr Gly Val Gly Leu Asn Pro Tyr Gly Tyr Asn Ala Tyr Pro Ala Tyr 

245 250 255 

ccg ggt tac ggc ggc gcg gee tgc age cct ggc tac age tgc act gec 816 
Pro Gly Tyr Gly Gly Ala Ala Cys Ser Pro Gly Tyr Ser Cys Thr Ala 

260 265 270 

get tac ccc gee ggg cct tec cca gcg cag ccg gec act gee gee gee 864 
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Ala Tyr Pro Ala Gly Pro Ser Pro Ala Gin Pro Ala Thr Ala Ala Ala 

275 280 285 

aac aac aac ttc gtg aac ttc ggc gtc ggg gac ttg aat gcg gtt cag 912 
Asn Asn Asn Phe Val Asn Phe Gly Val Gly Asp Leu Asn Ala Val Gin 

290 295 300 

age ccc ggg att ccg cag age aac teg gga gtg tec acg ctg cat ggt 960 
Ser Pro Gly He Pro Gin Ser Asn Ser Gly Val Ser Thr Leu His Gly 
305 310 315 320 

ate cga gec tgg 972 
lie Arg Ala Trp 
324 

<210> 11 
<211> 442 
<212> PRT 
<213> Homo sapiens 
<400> 11 

Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His Gly Pro Pro Pro Gly 

15 10 15 

Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 

20 25 30 

Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 40 45 

Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 

85 90 95 

Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 
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Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 175 

Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 185 190 

Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

Thr Pro Leu Trp Arg Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
225 230 235 240 

Cys Gly Leu Tyr His Lys Met Asn Gly He Asn Arg Pro Leu He Lys 

245 250 255 

Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

Asn Cys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala Glu Gly 

275 280 285 

Glu Pro Val Cys Asn Ala Cys Gly Leu Tyr Met Lys Leu His Gly Val 

290 295 300 

Pro Arg Pro Leu Ala Met Arg Lys Glu Gly lie Gin Thr Arg Lys Arg 
305 310 315 320 

Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro lie Lys Thr Glu Pro 

355 360 365 

Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

Ser Val Ser Ala Met Ser Gly His Gly Pro Ser lie His Pro Val Leu 
385 390 395 400 

Ser Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 

405 410 415 

Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

Ala Asp Ser His Gly Asp He He Thr Ala 
435 440 
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<210> 12 

<211> 1326 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1329) 

<400> 12 

atg tat cag age ttg gec atg gec gec aac cac ggg ccg ccc ccc ggt 48 
Met Tyr Gin Ser Leu Ala Met Ala Ala Asn His Gly Pro Pro Pro Gly 

15 10 15 

gec tac cag gcg ggc ggc ccc ggc ccc ttc atg cac ggc gcg ggc gec 96 
Ala Tyr Gin Ala Gly Gly Pro Gly Pro Phe Met His Gly Ala Gly Ala 

20 25 30 

gcg tec teg cca gtc tac ctg ccc aca ccg egg. gtg ccc tec tec gtt 144 
Ala Ser Ser Pro Val Tyr Leu Pro Thr Pro Arg Val Pro Ser Ser Val 

35 40 45 

ctg ggc ctg tec tac etc cag ggc gga ggc gcg ggc tct gcg tec gga 192 
Leu Gly Leu Ser Tyr Leu Gin Gly Gly Gly Ala Gly Ser Ala Ser Gly 

50 55 60 

ggc ccc teg ggc ggc age ccc ggt ggg gee gcg tct ggt gcg ggg ccc 240 
Gly Pro Ser Gly Gly Ser Pro Gly Gly Ala Ala Ser Gly Ala Gly Pro 
65 70 75 80 

ggg ace cag cag ggc age ccg gga tgg age cag gcg gga gcg acc gga 288 
Gly Thr Gin Gin Gly Ser Pro Gly Trp Ser Gin Ala Gly Ala Thr Gly 

85 90 95 

gec get tac acc ccg ccg ccg gtg teg ccg cgc ttc tec ttc ccg ggg 336 
Ala Ala Tyr Thr Pro Pro Pro Val Ser Pro Arg Phe Ser Phe Pro Gly 

100 105 110 

acc acc ggg tec ctg gcg gcg gcg gcg gcg get gec gec gec egg gaa 384 
Thr Thr Gly Ser Leu Ala Ala Ala Ala Ala Ala Ala Ala Ala Arg Glu 

115 120 125 

get gcg gee tac age agt ggc ggc gga gcg gcg ggt gcg ggc ctg gcg 432 
Ala Ala Ala Tyr Ser Ser Gly Gly Gly Ala Ala Gly Ala Gly Leu Ala 

130 135 140 

ggc cgc gag cag tac ggg cgc gee ggc ttc gcg ggc tec tac tec age 480 



17/90 



WO 01/48150 PCT/JP00/07741 



Gly Arg Glu Gin Tyr Gly Arg Ala Gly Phe Ala Gly Ser Tyr Ser Ser 
145 150 155 160 

ccc tac ccg get tac atg gec gac gtg ggc gcg tec tgg gee gca gec 528 
Pro Tyr Pro Ala Tyr Met Ala Asp Val Gly Ala Ser Trp Ala Ala Ala 

165 170 175 

gee gee gec tec gee ggc ccc ttc gac age ccg gtc ctg cac age ctg 576 
Ala Ala Ala Ser Ala Gly Pro Phe Asp Ser Pro Val Leu His Ser Leu 

180 185 190 

ccc ggc egg gec aac ccg gec gec cga cac ccc aat etc gat atg ttt 624 
Pro Gly Arg Ala Asn Pro Ala Ala Arg His Pro Asn Leu Asp Met Phe 

195 200 205 

gac gac ttc tea gaa ggc aga gag tgt gtc aac tgt ggg get atg tec 672 
Asp Asp Phe Ser Glu Gly Arg Glu Cys Val Asn Cys Gly Ala Met Ser 

210 215 220 

acc ccg etc tgg agg cga gat ggg acg ggt cac tat ctg tgc aac gee 720. 
Thr Pro Leu Trp Arg Arg Asp Gly Thr Gly His Tyr Leu Cys Asn Ala 
225 230 235 240 

tgt ggc etc tac cac aag atg aac ggc ate aac egg ccg etc ate aag 768 
Cys Gly Leu Tyr His Lys Met Asn Gly He Asn Arg Pro Leu lie Lys 

245 250 255 

cct cag cgc egg ctg tec gec tec cgc cga gtg ggc etc tec tgt gec 816 
Pro Gin Arg Arg Leu Ser Ala Ser Arg Arg Val Gly Leu Ser Cys Ala 

260 265 270 

aac tgc cag acc acc acc acc acg ctg tgg cgc cgc aat gcg gag ggc 864 
Asn Cys Gin Thr Thr Thr Thr Thr Leu Trp Arg Arg Asn Ala Glu Gly 

275 280 285 

gag cct gtg tgc aat gee tgc ggc etc tac atg aag etc cac ggg gtg 912 
Glu Pro Val Cys Asn Ala Cys Gly Leu Tyr Met Lys Leu His Gly Val 

290 295 300 

ccc agg cct ctt gca atg egg aaa gag ggg ate caa acc aga aaa egg 960 
Pro Arg Pro Leu Ala Met Arg Lys Glu Gly He Gin Thr Arg Lys Arg 
305 310 315 320 

aag ccc aag aac ctg aat aaa tct aag aca cca gca get cct tea ggc 1008 
Lys Pro Lys Asn Leu Asn Lys Ser Lys Thr Pro Ala Ala Pro Ser Gly 

325 330 335 

agt gag age ctt cct ccc gec age ggt get tec age aac tec age aac 1056 
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Ser Glu Ser Leu Pro Pro Ala Ser Gly Ala Ser Ser Asn Ser Ser Asn 

340 345 350 

gcc acc acc age age age gag gag atg cgt ccc ate aag acg gag cct 1104 
Ala Thr Thr Ser Ser Ser Glu Glu Met Arg Pro He Lys Thr Glu Pro 

355 360 365 

ggc ctg tea tct cae tac ggg cac age age tec gtg tec cag acg ttc 1152 
Gly Leu Ser Ser His Tyr Gly His Ser Ser Ser Val Ser Gin Thr Phe 

370 375 380 

tea gtc agt gcg atg tct ggc cat ggg ccc tec ate cac cct gtc etc 1200 
Ser Val Ser Ala Met Ser Gly His Gly Pro Ser He His Pro Val Leu 
385 390 395 400 

teg gcc ctg aag etc tec cca caa ggc tat gcg tct ccc gtc age cag 1248 
Ser Ala Leu Lys Leu Ser Pro Gin Gly Tyr Ala Ser Pro Val Ser Gin 

405 410 415 

tct cca cag acc age tec aag cag gac tct tgg aac agt ctg gtc ttg. 1296 
Ser Pro Gin Thr Ser Ser Lys Gin Asp Ser Trp Asn Ser Leu Val Leu 

420 425 430 

gcc gac agt cac ggg gac ata ate act gcg 1326 
Ala Asp Ser His Gly Asp He He Thr Ala 

435 440 

<210> 13 
<211> 507 
<212> PRT 

<213> Homo sapiens 
<400> 13 

Met Gly Arg Lys Lys lie Gin He Thr Arg He Met Asp Glu Arg Asn 

15 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn Ser Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp He Val Glu Ala Leu Asn Lys Lys Glu His Arg Gly Cys 
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85 

Asp Ser Pro Asp Pro 
100 

Glu Lys Tyr Lys Lys 
115 

His Lys lie Ala Pro 
■ 130 
Thr Val Pro Val Thr 
145 

Ser Ser Leu Val Ser 
165 

Ser Ser Met Leu Ser 
180 

Pro Gly Ala Pro Gin 
.195 

Leu Ser Thr Thr Asp 
210 

Val Gly Asn Gly Phe 
225 

Ala Thr Gly Ala Asn 
245 

Pro Pro Pro Gly Gly 
260 

Leu Arg Val Val He 
275 

Ser Glu Glu Glu Glu 
290 

Gin Ala Thr Gin Pro 
305 

Ser Leu Pro Pro Gin 
325 

Asn Thr Asp Tyr Ser 
340 

Phe Asn Ser Pro Gly 
355 

Gin His His Leu Gly 



90 95 
Asp Thr Ser Tyr Val Leu Thr Pro His Thr Glu 

105 110 
lie Asn Glu Glu Phe Asp Asn Met Met Arg Asn 

120 125 
Gly Leu Pro Pro Gin Asn Phe Ser Met Ser Val 

135 140 
Ser Pro Asn Ala Leu Ser Tyr Thr Asn Pro Gly 
150 155 160 

Pro Ser Leu Ala Ala Ser Ser Thr Leu Thr Asp 

170 175 
Pro Pro Gin Thr Thr Leu His Arg Asn Val Ser 

185 190 
Arg Pro Pro Ser Thr Gly Asn Ala Gly Gly Met 

•. 200 205 
Leu Thr Val Pro Asn Gly Ala Gly Ser Ser Pro 

215 220 
Val Asn Ser Arg Ala Ser Pro Asn Leu He Gly 
230 235 240 

Ser Leu Gly Lys Val Met Pro Thr Lys Ser Pro 

250 255 
Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

265 270 
Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

280 285 
Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

295 300 
Leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
310 315 320 

Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

, 330 335 
Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

345 350 
Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

360 365 
Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 
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370 375 380 

Gin Leu Ser Gin Gly Ser Asn Leu Ser lie Asn Thr Asn Gin Asn He 
385 390 395 400 

Ser lie Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 

435 440 445 

Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 

450 455 460 . 

Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 470 475 480 

lie Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 
500 505 

<210> 14 

<211> 1521 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1524) 

<400> 14 

atg ggg egg aag aaa ata caa ate aca cgc ata atg gat gaa agg aac 48 
Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 

15 10 15 

cga cag gtc act ttt aca aag aga aag ttt gga tta atg aag aaa gec 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 . 25 30 

tat gaa ctt agt gtg etc tgt gac tgt gaa ata gca etc ate att ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age tct aac aaa ctg ttt caa tat get age act gat atg gac aaa 192 
Asn Ser Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 
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50 

gtt ctt 
Val Leu 
65 

aac teg 
Asn Ser 

gac age 
Asp Ser 

gaa aaa 
Glu Lys 

cat aaa 
His Lys 
130 
aca gtt 
Thr Val 
145 

agt tea 
Ser Ser 

tea age 
Ser Ser 

cct gga 
Pro Gly 

ttg age 
Leu Ser 
210 
gtg ggg 
Val Gly 
225 

get act 
Ala Ihr 



etc aag tat 
Leu Lys Tyr 

gat att gtt 
Asp He Val 
85 

cca gac cct 
Pro Asp Pro 

100 
tat aaa aaa, 
Tyr Lys Lys 
115 

ate gca cct 
He Ala Pro 

cca gtg acc 
Pro Val Thr 

ctg gtg tec 
Leu Val Ser 
165 

atg etc tct 
Met Leu Ser 

180 
get cct cag 
Ala Pro Gin 
195 

act aca gac 
Thr Thr Asp 

aat gga ttt 
Asn Gly Phe 

ggt gca aat 
Gly Ala Asn 



55 

aca gaa 
Thr Glu 

70 
gag get 
Glu Ala 

gat act 
Asp Thr 

att aat 
He Asn 

ggt ctg 
Gly Leu 
135 
age ccc 
Ser Pro 
150 

cca tct 
Pro Ser 

cca cct 
Pro Pro 

aga cca 
Arg Pro 

etc aca 
Leu Thr 
215 
gta aac 
Val Asn 
230 

age tta 
Ser Leu 



tat aat gaa 
Tyr Asn Glu 

ctg aac aag 
Leu Asn Lys 
90 

tea tat gtg 
Ser Tyr Val 
105 

gag gaa ttt 
Glu Glu Phe 
120 

cca cct cag 
Pro Pro Gin 

aat get ttg 
Asn Ala Leu 

ttg gca gee 
Leu Ala Ala 
170 

caa acc aca 
Gin Thr Thr 

185 
cca agt act 
Pro Ser Thr 
200 

gtg cca aat 
Val Pro Asn 

tea aga get 
Ser Arg Ala 

ggc aaa gtc 
Gly Lys Val 



60 

cct cat 
Pro His 
75 

aag gaa 
Lys Glu 

eta act 
Leu Thr 

gat aat 
Asp Asn 

aac ttt 
Asn Phe 
140 
tec tac 
Ser Tyr 
155 

age tea 
Ser Ser 

tta cat 
Leu His 

ggc aat 
Gly Asn 

gga get 
Gly Ala 
220 
tct cca 
Ser Pro 
235 

atg cct 
Met Pro 



gaa age 
Glu Ser 

cac aga 
His Arg 

cca cat 
Pro His 
110 
atg atg 
Met Met 
125 

tea atg 
Ser Met 

act aac 
Thr Asn 

acg tta 
Thr Leu 

aga aat 
Arg Asn 
190 
gca ggt 
Ala Gly 
205 

gga age 
Gly Ser 



aga acc 
Arg Thr 
80 

ggg tgc 
Gly Cys 
95 
aca gaa 
Thr Glu 

egg aat 
Arg Asn 

tct gtc 
Ser Val 

cca ggg 
Pro Gly 
160 
aca gat 
Thr Asp 
175 

gtg tct 
Val Ser 

ggg atg 
Gly Met 



240 



288 



336 



384 



432 



480 



528 



576 



624 



agt cca 672 
Ser Pro 



aat ttg att gga 720 
Asn Leu He Gly 
240 

aca aag tct ccc 768 
Thr Lys Ser Pro 
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245 250 255 

cct cca cca ggt ggt ggt aat ctt gga atg aac agt agg aaa cca gat 816 
Pro Pro Pro Gly Gly Gly Asn Leu Gly Met Asn Ser Arg Lys Pro Asp 

260 265 270 

ctt cga gtt gtc ate ccc cct tea age aag ggc atg atg cct cca eta 864 
Leu Arg Val Val He Pro Pro Ser Ser Lys Gly Met Met Pro Pro Leu 

275 280 285 

teg gag gaa gag gaa ttg gag ttg aac acc caa agg ate agt agt tct 912 
Ser Glu Glu Glu Glu Leu Glu Leu Asn Thr Gin Arg He Ser Ser Ser 

290 295 300 

caa gec act caa cct ctt get acc cca gtc gtg tct gtg. aca acc cca 960 
Gin Ala Thr Gin Pro Leu Ala Thr Pro Val Val Ser Val Thr Thr Pro 
305 310 315 320 

age ttg cct ccg caa gga ctt gtg tac tea gca atg ccg act gec tac 1008 
Ser Leu Pro Pro Gin Gly Leu Val Tyr Ser Ala Met Pro Thr Ala Tyr 

325 330 335 

aac act gat tat tea ctg acc age get gac ctg tea gec ctt caa ggc 1056 
Asn Thr Asp Tyr Ser Leu Thr Ser Ala Asp Leu Ser Ala Leu Gin Gly 

340 " 345 350 

ttc aac teg cca gga atg ctg teg ctg gga cag gtg teg gec tgg cag 1104 
Phe Asn Ser Pro Gly Met Leu Ser Leu Gly Gin Val Ser Ala Trp Gin 

355 360 365 

cag cac cac eta gga caa gca gee etc age tct ctt gtt get gga ggg 1152 
Gin His His Leu Gly Gin Ala Ala Leu Ser Ser Leu Val Ala Gly Gly 

370 375 380 

cag tta tct cag ggt tec aat tta tec att aat acc aac caa aac ate 1200 
Gin Leu Ser Gin Gly Ser Asn Leu Ser He Asn Thr Asn Gin Asn He 
385 390 395 400 

age ate aag tec gaa ccg att tea cct cct egg gat cgt atg acc cca 1248 
Ser lie Lys Ser Glu Pro He Ser Pro Pro Arg Asp Arg Met Thr Pro 

405 410 415 

teg ggc ttc cag cag cag cag cag cag cag cag cag cag cag ccg ccg 1296 
Ser Gly Phe Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Pro Pro 

420 425 430 

cca cca ccg cag ccc cag cca caa ccc ccg cag ccc cag ccc cga cag 1344 
Pro Pro Pro Gin Pro Gin Pro Gin Pro Pro Gin Pro Gin Pro Arg Gin 
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435 440 445 

gaa atg ggg cgc tec cct gtg gac agt ctg age age tct agt age tec 1392 
Glu Met Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Ser Ser Ser Ser 

450 455 460 

tat gat ggc agt gat egg gag gat cca egg ggc gac ttc cat tct cca 1440 
Tyr Asp Gly Ser Asp Arg Glu Asp Pro Arg Gly Asp Phe His Ser Pro 
465 470 475 480 

att gtg ctt ggc cga ccc cca aac act gag gac aga gaa age cct tct 1488 
He Val Leu Gly Arg Pro Pro Asn Thr Glu Asp Arg Glu Ser Pro Ser 

485 490 495 

gta aag cga atg agg atg gac gcg tgg gtg acc 1521 
Val Lys Arg Met Arg Met Asp Ala Trp Val Thr 
500 505 

<210> 15 
<211> 365 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Met Gly Arg Lys Lys He Gin He Ser Arg He Leu Asp Gin Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu lie Ala Leu He lie Phe 

35 40 45 

Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Thr Asp lie Leu Glu Thr Leu Lys Arg Arg Gly He Gly Leu Asp 

85 90 95 

Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 110 

Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 

115 120 125 

Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 
130 135 140 
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Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 
145 150 155 160 

Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 

180 185 190 

Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 

195 200 205 

Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215 220 

Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 

325 330 335 

Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 

340 345 350 

Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 

. 355 360 
<210> 16 
<211> 1095 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1). .(1098) 
<400> 16 
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atg ggg agg aaa aaa ate cag ate tec cgc ate ctg gac caa agg aat 48 
Met Gly Arg Lys Lys He Gin lie Ser Arg He Leu Asp Gin Arg Asn 

15 10 15 

egg cag gtg acg ttc ace aag egg aag ttc ggg ctg atg aag aag gec 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg etc tgt gac tgt gag ata gec etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac age gec aac cgc etc ttc cag tat gec age acg gac atg gac cgt 192 
Asn Ser Ala Asn Arg Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Arg 

50 55 60 

gtg ctg ctg aag tac aca gag tac age gag ccc cac gag age cgc acc 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Ser Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac act gac ate etc gag acg ctg aag egg agg ggc att ggc etc gat 288 
Asn Thr Asp He Leu Glu Thr Leu Lys Arg Arg Gly He Gly Leu Asp 

85 90 95 

ggg cca gag ctg gag ccg gat gaa ggg cct gag gag cca gga gag aag 336 
Gly Pro Glu Leu Glu Pro Asp Glu Gly Pro Glu Glu Pro Gly Glu Lys 

100 105 110 

ttt egg agg ctg gca ggc gaa ggg ggt gat ccg gec ttg ccc cga ccc 384 
Phe Arg Arg Leu Ala Gly Glu Gly Gly Asp Pro Ala Leu Pro Arg Pro 

115 120 125 

egg ctg tat cct gca get cct get atg ccc age cca gat gtg gta tac 432 
Arg Leu Tyr Pro Ala Ala Pro Ala Met Pro Ser Pro Asp Val Val Tyr 

130 135 140 

ggg gec tta ccg cca cca ggc tgt gac ccc agt ggg ctt ggg gaa gca 480 
Gly Ala Leu Pro Pro Pro Gly Cys Asp Pro Ser Gly Leu Gly Glu Ala 
145 150 155 160 

ctg ccc gec cag age cgc cca tct ccc ttc cga cca gca gec ccc aaa 528 
Leu Pro Ala Gin Ser Arg Pro Ser Pro Phe Arg Pro Ala Ala Pro Lys 

165 170 175 

gec ggg ccc cca ggc ctg gtg cac cct etc ttc tea cca age cac etc 576 
Ala Gly Pro Pro Gly Leu Val His Pro Leu Phe Ser Pro Ser His Leu 
180 185 190 
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acc age aag aca cca ccc cca ctg tac ctg ccg acg gaa ggg egg agg 624 
Thr Ser Lys Thr Pro Pro Pro Leu Tyr Leu Pro Thr Glu Gly Arg Arg 

195 200 205 

tea gac ctg cct ggt ggc ctg get ggg ccc cga ggg gga eta aac acc 672 
Ser Asp Leu Pro Gly Gly Leu Ala Gly Pro Arg Gly Gly Leu Asn Thr 

210 215 220 

tec aga age etc tac agt ggc ctg cag aac ccc tgc tec act gca act 720 
Ser Arg Ser Leu Tyr Ser Gly Leu Gin Asn Pro Cys Ser Thr Ala Thr 
225 230 235 240 

ccc gga ccc cca ctg ggg age ttc ccc ttc etc ccc gga ggc ccc cca. 768 
Pro Gly Pro Pro Leu Gly Ser Phe Pro Phe Leu Pro Gly Gly Pro Pro 

245 250 255 

gtg ggg gee gaa gee tgg gcg agg agg gtc ccc caa ccc gcg gcg cct 816 
Val Gly Ala Glu Ala Trp Ala Arg Arg Val Pro Gin Pro Ala Ala Pro 

260 265 270 

ccc cgc cga ccc ccc cag tea gca tea agt ctg age gee tct etc egg 864 
Pro Arg Arg Pro Pro Gin Ser Ala Ser Ser Leu Ser Ala Ser Leu Arg 

275 280 285 

ccc ccg ggg gec ccg gcg act ttc eta aga cct tec cct ate cct tgc 912 
Pro Pro Gly Ala Pro Ala Thr Phe Leu Arg Pro Ser Pro He Pro Cys 

290 295 300 

tec teg ccc ggt ccc tgg cag age etc tgc ggc ctg ggc ccg ccc tgc 960 
Ser Ser Pro Gly Pro Trp Gin Ser Leu Cys Gly Leu Gly Pro Pro Cys 
305 310 315 320 

gee ggc tgc cct tgg ccg acg get ggc ccc ggt agg aga tea ccc ggt 1008 
Ala Gly Cys Pro Trp Pro Thr Ala Gly Pro Gly Arg Arg Ser Pro Gly 

325 330 335 

ggc acc age cca gag cgc teg cca ggt acg gcg agg gca cgt ggg gac 1056 
Gly Thr Ser Pro Glu Arg Ser Pro Gly Thr Ala Arg Ala Arg Gly Asp 

340 345 350 

ccc acc tec etc cag gee tct tea gag aag acc caa cag 1095 
Pro Thr Ser Leu Gin Ala Ser Ser Glu Lys Thr Gin Gin 

355 360 365 

<210> 17 
<211> 465 
<212> PRT 
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<213> Homo sapiens 
<400> 17 

Met Gly Arg Lys Lys He Gin He Thr Arg lie Met Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu lie Ala Leu He He Phe 

35 40 45 

Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp He Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 90 95 

Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 HQ 

Ser Glu Asp Lys Tyr Arg Lys He Asn Glu Asp He Asp Leu Met lie 

115 120 125 

Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 

130 135 140 

Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 
145 150 155 160 

Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 

165 170 175 

Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 185 190 

Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 

195 200 205 

Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230 235 240 

Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 

245 250 255 

Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val Asn Gin 
260 265 270 
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Arg He Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 

275 280 285 

Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 

340 345 350 

Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 360 365 

Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 
385 390 395 400 

Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 

420 425 430 

Asn Glu Phe His Ser Pro He Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 . 440 445 

Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 
450 455 460 

Thr 

<210> 18 
<211> 1395 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1398) 

<400> 18 

atg ggg aga aaa aag att cag att acg agg att atg gat gaa cgt aac 48 
Met Gly Arg Lys Lys He Gin He Thr Arg He Met Asp Glu Arg Asn 
15 10 15 
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aga cag gtg aca ttt aca aag agg aaa ttt ggg ttg atg aag aag get 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg ctg tgt gac tgt gag att gcg ctg ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He lie Phe 

35 40 45 

aac age ace aac aag ctg ttc cag tat gec age ace gac atg gac aaa 192 
Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

gtg ctt etc aag tac acg gag tac aac gag ccg cat gag age egg aca E40. 
Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

aac tea gac ate gtg gag acg ttg aga aag aag ggc ctt aat ggc tgt E88 
Asn Ser Asp He Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 

85 .90 95 

gac age cca gac ccc gat gcg gac gat tec gta ggt cac age cct gag 336 
Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 

100 105 110 

tct gag gac aag tac agg aaa att aac gaa gat att gat eta atg ate 384 
Ser Glu Asp Lys Tyr Arg Lys lie Asn Glu Asp He Asp Leu Met lie 

115 120 125 

age agg caa aga ttg tgt get gtt cea cct ccc aac ttc gag atg cca 432 
Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 

130 135 140 

gtc tec ate cca gtg tec age cac aac agt ttg gtg tac age aac cct 480 
Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 
145 150 155 160 

gtc age tea ctg gga aac ccc aac eta ttg cca ctg get cac cct tct 528 
Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 

165 170 175 

ctg cag agg aat agt atg tct cct ggt gta aca cat cga cct cca agt 576 
Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 

180 185 190 

gca ggt aac aca ggt ggt ctg atg ggt gga gac etc acg tct ggt gca 624 
Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 
195 200 205 
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ggc acc agt gca ggg aac ggg tat ggc aat ccc cga aac tea cca ggt 672 
Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 

210 215 220 

ctg ctg gtc tea cct ggt aac ttg aac aag aat atg caa gca aaa tct 720 
Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 
225 230 235 240 

cct ccc cca atg aat tta gga atg aat aac cgt aaa cca gat etc cga 768 
Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 

245 250 255 

gtt ctt att cca cca ggc age aag aat acg atg cca tea gtg aat caa 816 
Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val- Asn Gin 

260 265 270 

agg ata aat aac tec cag teg get cag tea ttg get acc cca gtg gtt 864 
Arg He Asn Asn Ser Gin Ser Ala Gin Ser Leu Ala Thr Pro Val Val 

275 280 285 

tec gta gca act cct act tta cca gga caa gga atg gga gga tat cca 912 
Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly Gly Tyr Pro 

290 295 300 

tea gee att tea aca aca tat ggt acc gag tac tct ctg agt agt gca 960 
Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu Ser Ser Ala 
305 310 315 320 

gac ctg tea tct ctg tct ggg ttt aac acc gee age get ctt cac ctt 1008 
Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala Leu His Leu 

325 330 335 

ggt tea gta act ggc tgg caa cag caa cac eta cat aac atg cca cca 1056 
Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn Met Pro Pro 

340 345 350 

tct gee etc agt cag ttg gga get tgc act age act cat tta tct cag 1104 
Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His Leu Ser Gin 

355 . 360 365 

agt tea aat etc tec ctg cct tct act caa age etc aac ate aag tea 1152 
Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn He Lys Ser 

370 375 380 

gaa cct gtt tct cct cct aga gac cgt acc acc acc cct teg aga tac 1200 
Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro Ser Arg Tyr 
385 390 395 400 
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cca caa cac acg cgc cac gag gcg ggg aga tct cct gtt gac age ttg 1248 
Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val Asp Ser Leu 

405 410 415 

age age tgt age agt teg tac gac ggg age gac cga gag gat cac egg 1296 
Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu Asp His Arg 

420 425 430 

aac gaa ttc cac tec ccc att gga etc acc aga cct teg ccg gac gaa 1344 
Asn Glu Phe His Ser Pro lie Gly Leu Thr Arg Pro Ser Pro Asp Glu 

435 440 445 

agg gaa agt ccc tea gtc aag cgc atg cga ctt tct gaa gga tgg gca 1392 
Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu Gly Trp Ala 

450 455 460 

aca 1395 
Thr 
465 . 
<210> 19 
<211> 521 
<212> PRT 
<213> Homo sapiens 
<400> 19 

Met Gly Arg Lys Lys He Gin He Gin Arg He Thr Asp Glu Arg Asn 

1 5 10 15 

Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ala Asp He He Glu Thr Leu Arg Lys Lys Gly Phe Asn Gly Cys 

85 90 95 

Asp Ser Pro Glu Pro Asp Gly Glu Asp Ser Leu Glu Gin Ser Pro Leu 

100 105 110 

Leu Glu Asp Lys Tyr Arg Arg Ala Ser Glu Glu Leu Asp Gly Leu Phe 
115 120 125 
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Arg Arg Tyr Gly Ser Thr Val Pro Ala Pro Asn Phe Ala Met Pro Val 

130 135 140 

Thr Val Pro Val Ser Asn Gin Ser Ser Leu Gin Phe Ser Asn Pro Ser 
145 150 155 160 

Gly Ser Leu Val Thr Pro Ser Leu Val Thr Ser Ser Leu Thr Asp Pro 

165 170 175 

Arg Leu Leu Ser Pro Gin Gin Pro Ala Leu Gin Arg Asn Ser Val Ser 

180 185 190 

Pro Gly Leu Pro Gin Arg Pro Ala Ser Ala Gly Ala Met Leu Gly Gly 

.195 . 200 205 

Asp Leu Asn Ser Ala Asn Gly Ala Cys Pro Ser Pro Val Gly- Asn Gly 

210 215 220 

Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

Asn Ser Leu Asn Lys Val He Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 250 255 

His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 

260 265 270 

He Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

His Leu Asp' Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 

290 295 300 

His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 . 390 395 400 

Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu He 
405 410 415 
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Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 430 

His Pro His He Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 

435 440 445 

Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 

450 455 460 

Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly. Ser Tyr Glu Thr 
465 470 475 480 

Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 

485 490 495 

Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val. Lys Arg 

500 505 510 

Met Arg Leu Asp Thr Trp Thr Leu Lys 
515 520 

. <210> .20 
<211> 1563 
<212> DNA 
<213> Homo sapiens 
<220> • 
<221> CDS 
<223> (1). . (1566) 
<400> 20 

atg ggg agg aaa aag att cag ate cag cga ate acc gac gag egg aac 48 
Met Gly Arg Lys Lys He Gin lie Gin Arg He Thr Asp Glu Arg Asn 
15 10 15 

i 

cga cag gtg act ttc acc aag egg aag ttt ggc ctg atg aag aag gcg 96 
Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 

20 25 30 

tat gag ctg age gtg eta tgt gac tgc gag ate gca etc ate ate ttc 144 
Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu He Ala Leu He He Phe 

35 40 45 

aac cac tec aac aag ctg ttc cag tac gec age acc gac atg gac aag 192 
Asn His Ser Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 

50 55 60 

gtg ctg etc aag tac acg gag tac aat gag cca cac gag age cgc acc 240 
Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
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65 70 75 80 

aac gcc gac ate ate gag ace ctg agg aag aag ggc ttc aat ggc tgc 288 
Asn Ala Asp He He Glu Thr Leu Arg Lys Lys Gly Phe Asn Gly Cys 

85 90 95 

gac age ccc gag ccc gac ggg gag gac teg ctg gaa cag age ccc ctg 336 
Asp Ser Pro Glu Pro Asp Gly Glu Asp Ser Leu Glu Gin Ser Pro Leu 

-100 105 110 

ctg gag gac aag tac cga cgc gcc age gag gag etc gac ggg etc ttc 384 
Leu Glu Asp Lys Tyr Arg Arg Ala Ser Glu Glu Leu Asp Gly Leu Phe 

115 • . 120 125 

egg cgc tat ggg tea act gtc ccg gcc ccc aac ttt gcc atg cct gtc 432 
Arg Arg Tyr Gly Ser Thr Val Pro Ala Pro Asn Phe Ala Met Pro Val 

130 135 140 

acg gtg ccc gtg tec aat cag age tea ctg cag ttc age. aat ccc age 480 
Thr Val Pro Val Ser Asn Gin Ser Ser Leu Gin Phe Ser Asn Pro Ser 
145 150 155 160 

ggc tec ctg gtc ace cct tec ctg gtg aca tea tec etc acg gac ccg 528 
Gly Ser Leu Val Thr Pro Ser Leu Val Thr Ser Ser Leu Thr Asp Pro 

165 170 175 

egg etc ctg tec ccc cag cag cca gca eta cag agg aac agt gtg tct 576 
Arg Leu Leu Ser Pro Gin Gin Pro Ala Leu Gin Arg Asn Ser Val Ser 

180 185 190 

cct ggc ctg ccc cag egg cca get agt gcg ggg gcc atg ctg ggg ggt 624 
Pro Gly Leu Pro Gin Arg Pro Ala Ser Ala Gly Ala Met Leu Gly Gly 

195 200 205 

gac ctg aac agt get aac gga gcc tgc ccc age cct gtt ggg aat ggc 672 
Asp Leu Asn Ser Ala Asn Gly Ala Cys Pro Ser Pro Val Gly Asn Gly 

210 215 220 

tac gtc agt get egg get tec cct ggc etc etc cct gtg gcc aat ggc 720 
Tyr Val Ser Ala Arg Ala Ser Pro Gly Leu Leu Pro Val Ala Asn Gly 
225 230 235 240 

aac age eta aac aag gtc ate cct gcc aag tct ccg ccc cca cct ace 768 
Asn Ser Leu Asn Lys Val He Pro Ala Lys Ser Pro Pro Pro Pro Thr 

245 250 255 

cac age ace cag ctt gga gcc ccc age cgc aag ccc gac ctg cga gtc 816 
His Ser Thr Gin Leu Gly Ala Pro Ser Arg Lys Pro Asp Leu Arg Val 
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260 265 270 

ate act tec cag gca gga aag ggg tta atg* cat cac ttg act gag gac 864 
He Thr Ser Gin Ala Gly Lys Gly Leu Met His His Leu Thr Glu Asp 

275 280 285 

cat tta gat ctg aac aat gec cag cgc ctt ggg gtc tec cag tct act 912 
His Leu Asp Leu Asn Asn Ala Gin Arg Leu Gly Val Ser Gin Ser Thr 

290 295 300 

cat teg etc acc acc cca gtg gtt tct gtg gca acg ccg agt tta etc 960 
His Ser Leu Thr Thr Pro Val Val Ser Val Ala Thr Pro Ser Leu Leu 
305 310 315 320 

age cag ggc etc ccc ttc tct tec atg ccc act gec tac aac aca gat 1008 
Ser Gin Gly Leu Pro Phe Ser Ser Met Pro Thr Ala Tyr Asn Thr Asp 

325 330 335 

tac cag ttg acc agt gca gag etc tec tec tta cca gee ttt agt tea 1056 
Tyr Gin Leu Thr Ser Ala Glu Leu Ser Ser Leu Pro Ala Phe Ser Ser 

340 345 350 

cct ggg ggg ctg teg eta ggc aat gtc act gec tgg caa cag cca cag 1104 
Pro Gly Gly Leu Ser Leu Gly Asn Val Thr Ala Trp Gin Gin Pro Gin 

355 360 365 

cag ccc cag cag ccg cag cag cca cag cct cca cag cag cag cca ccg 1152 
Gin Pro Gin Gin Pro Gin Gin Pro Gin Pro Pro Gin Gin Gin Pro Pro 

370 375 380 

cag cca cag cag cca cag cca cag cag cct cag cag ccg caa cag cca 1200 
Gin Pro Gin Gin Pro Gin Pro Gin Gin Pro Gin Gin Pro Gin Gin Pro 
385 390 395 400 

cct cag caa cag tec cac ctg gtc cct gta tct etc age aac etc ate 1248 
Pro Gin Gin Gin Ser His Leu Val Pro Val Ser Leu Ser Asn Leu lie 

405 410 415 

ccg ggc age ccc ctg ccc cac gtg ggt get gee etc aca gtc acc acc 1296 
Pro Gly Ser Pro Leu Pro His Val Gly Ala Ala Leu Thr Val Thr Thr 

420 425 430 

cac ccc cac ate age ate aag tea gaa ccg gtg tec cca age cgt gag 1344 
His Pro His He Ser He Lys Ser Glu Pro Val Ser Pro Ser Arg Glu 

435 440 445 

cgc age cct gcg cct ccc cct cca get gtg ttc cca get gec cgc cct 1392 
Arg Ser Pro Ala Pro Pro Pro Pro Ala Val Phe Pro Ala Ala Arg Pro 
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450 455 460 

gag cct ggc gat ggt etc age age cca gee ggg gga tec tat gag acg 1440 
Glu Pro Gly Asp Gly Leu Ser Ser Pro Ala Gly Gly Ser Tyr Glu Thr 
465 470 475 480 

gga gac egg gat gac gga egg ggg gac ttc ggg ccc aca ctg ggc ctg 1488 
Gly Asp Arg Asp Asp Gly Arg Gly Asp Phe Gly Pro Thr Leu Gly Leu 

485 490 495 

ctg cgc cca gec cca gag cct gag get gag ggc tea get gtg aag agg 1536 
Leu Arg Pro Ala Pro Glu Pro Glu Ala Glu Gly Ser Ala Val Lys Arg 

500 . 505 510 

atg egg ctt gat acc tgg aca tta aag 1563 
Met Arg Leu Asp Thr Trp Thr Leu Lys 
515 520 

<210> 21 
<211> 217 . 
<212> PRT 

<213> Eattus norvegicus 
<400> 21 

Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His Glu 

1 5 10 15 

Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 

20 25 30 

Ser Arg Cys Ser His Glu Glu Asn Pro Tyr Phe His Gly Trp Leu He 

35 40 45 

Gly His Pro Glu Met Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

50 55 60 

Ser Pro Glu Tyr Ala Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
65 70 75 80 

Gly Gly Val Pro Pro Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 

85 90 95 

Pro Val Lys Arg Arg Gly Thr Ala Asn Arg Lys Glu Arg Arg Arg Thr 

100 105 110 

Gin Ser lie Asn Ser Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn 

115 120 125 

Val Pro Ala Asp Thr Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala 
130 135 140 
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Thr Ser Tyr He Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

Asn Gly Glu Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu lie Leu Lys Ser Thr 

180 185 190 

Val Ser Ser Asn. Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 22 
<211> 651 
<212> DNA 

<213> Eattus norvegicus 

<220> 

<221> CDS 

<223> (1)..(654) 

<400> 22 

atg agt ctg gtg ggg ggc ttt ccc cac cac ccc gtg gtg cac cat gag 48 
Met Ser Leu Val Gly Gly Phe Pro His His Pro Val Val His His Glu 

1 5 10 15 

ggc tac ccg ttc gcc gca gcc gca gcc gcc get get get gec gec gec 96 
Gly Tyr Pro Phe Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 

20 25 30 

age cgc tgc agt cac gag gag aac ccc tat ttc cac ggc tgg ctt att 144 
Ser Arg Cys Ser His Glu Glu Asn Pro Tyr Phe His Gly Trp Leu lie 

35 40 45 

ggc cac ccg gag atg teg ccc ccc gac tac age atg gcc ctg tec tac 192 
Gly His Pro Glu Met Ser Pro Pro Asp Tyr Ser Met Ala Leu Ser Tyr 

50 55 60 

agt ccc gag tac gcc age ggt gcc gcg ggc ctg gac cac tec cat tat 240 
Ser Pro Glu Tyr Ala Ser Gly Ala Ala Gly Leu Asp His Ser His Tyr 
65 70 75 80 

ggg gga gtg ccg ccc ggt gcc ggg cct ccc ggc ctg ggg ggg ccg cgc 288 
Gly Gly Val Pro Pro Gly Ala Gly Pro Pro Gly Leu Gly Gly Pro Arg 
85 90 95 
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ccg gtg aag cgt egg ggc acc gec aac cgc aag gag egg cgc agg act 336 
Pro Val Lys Arg Arg Gly Thr Ala Asn Arg Lys Glu Arg Arg Arg Thr 

100 105 110 

cag age ate aac age gec ttc gec gag ctg cgc gag tgc ate ccc aac 384 
Gin Ser He Asn Ser Ala Phe Ala Glu Leu Arg Glu Cys lie Pro Asn 

115 120 125 

gtg ccc gee gac acc aaa etc tec aaa ate aag act ctg cgc ctg gec 432 
Val Pro Ala Asp Thr Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala 

130 135 140 

acc age tac ate gec tac etc atg gat ctg ctg gec aag gac gac cag 480 
Thr Ser Tyr He Ala Tyr Leu Met Asp Leu Leu Ala Lys Asp Asp Gin 
145 150 155 160 

aac gga gag gcg gag gec ttc aag gcg gag ate aag aag acc gac gtg 528 
Asn Gly Glu. Ala Glu Ala Phe Lys Ala Glu He Lys Lys Thr Asp Val 

165 170 175 

aaa gag gag aag agg aag aaa gag ctg aat gaa ate ttg aaa agt aca 576 
Lys Glu Glu Lys Arg Lys Lys Glu Leu Asn Glu He Leu Lys Ser Thr 

180 185 190 

gtg age age aac gac aag aaa acc aaa ggc egg aca ggc tgg cca cag 624 
Val Ser Ser Asn Asp Lys Lys Thr Lys Gly Arg Thr Gly Trp Pro Gin 

195 200 205 

eac gtc tgg gec ctg gag etc aag cag 651 
His Val Trp Ala Leu Glu Leu Lys Gin 

210 215 
<210> 23 
<211> 215 
<212> PRT 

<213> Homo sapiens 
<400> 23 

Met Asn Leu Val Gly Ser Tyr Ala His His His His His His His Pro 

15 10 15 

His Pro Ala His Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

20 25 30 

Ser Arg Cys His Gin Glu Arg Pro Tyr Phe Gin Ser Trp Leu Leu Ser 

35 40 45 

Pro Ala Asp Ala Ala Pro Asp Phe Pro Ala Gly Gly Pro Pro Pro Ala 
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50 55 60 

Ala Ala Ala Ala Ala Thr Ala Tyr Gly Pro Asp Ala Arg Pro Gly Gin 
65 70 75 80 

Ser Pro Gly Arg Leu Glu Ala Leu Gly Gly Arg Leu Gly Arg Arg Lys 

85 90 95 

Gly Ser Gly Pro Lys Lys Glu Arg Arg Arg Thr Glu Ser lie Asn. Ser 

. 100 105 110 

Ala Phe Ala Glu Leu Arg Glu Cys He Pro Asn Val Pro Ala Asp Thr 

115 120 125 

Lys Leu Ser Lys He Lys Thr Leu Arg Leu Ala Thr Ser Tyr lie Ala 

130 135 140 

Tyr Leu Met Asp Val Leu Ala Lys Asp Ala Gin Ser Gly Asp Pro Glu 
145 150 155 160 

Ala Phe- Lys Ala Glu Leu Lys Lys Ala Asp Gly Gly Arg Glu Ser; Lys 

165 170 175 

Arg Lys Arg Glu Leu Gin Gin His Glu Gly Phe Pro Pro Ala Leu Gly 

180 185 190 

Pro Val Glu Lys Arg lie Lys Gly Arg Thr Gly Trp Pro Gin Gin Val 

195 200 205 

Trp Ala Leu Glu Leu Asn Gin 

210 
<210> 24 
<211> 645 
<212> DNA 

<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(648) 
<400> 24 

atg aac etc gtg ggc age tac gca cac cat cac cac cat cac cac ccg 48 
Met Asn Leu Val Gly Ser Tyr Ala His His His His His His His Pro 

15 10 15 

cac cct gcg cac ccc atg etc cac gaa ccc ttc etc ttc ggt ccg gec 96 
His Pro Ala His Pro Met Leu His Glu Pro Phe Leu Phe Gly Pro Ala 

20 25 30 

teg cgc tgt cat cag gaa agg ccc tac ttc cag age tgg ctg ctg age 144 
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<211> 411 

<212> PRT 

<213> Homo sapiens 
<400> 25 

Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro He Asp Asn Asp Ala 

15 10 15 

Glu Gly Val Trp Ser Pro Asp lie Glu Gin Ser Phe Gin Glu Ala Leu 

20 25 30 

Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

35 40 45 

Gly Lys Met Tyr Gly Arg Asn Glu Leu lie Ala Arg Tyr lie Lys Leu 

50 55 60 

Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His lie Gin 
65 70 75 80 

Val Leu Ala. Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 

.85 90 95 

Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

Ala Gin lie Val Ser Ala Thr Ala He His Asn Lys Leu Gly Leu- Pro 

115 120 125 

Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

Val Gin Gin Ala Tyr Pro He Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 

210 215 220 

Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
225 230 235 240 

Ser Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 
245 250 255 
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Gly Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 

Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

Ala Phe Tyr Gly Val Thr Ser Gin Tyr Glu Ser Ser Glu Asn Met Thr 

290 295 300 

Val Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 
305 310 315 320 

Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe He His 

340 345 350 

Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 
355 360 365 

- Asn Phe Thr He Leu Leu Val Val Thr Asn Arg. Asp Thr Gin Glu Thr 
370 375 380 

Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 

Ala Gin His His He Tyr Arg Leu Val Lys Asp 
405 410 

<210> 26 

<211> 1233 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1236) 

<400> 26 

atg gaa agg atg agt gac tct gca gat aag cca att gac aat gat gca 48 
Met Glu Arg Met Ser Asp Ser Ala Asp Lys Pro He Asp Asn Asp Ala 

15 10 15 

gaa ggg gtc tgg age ccc gac ate gag caa age ttt cag gag gec ctg 96 
Glu Gly Val Trp Ser Pro Asp lie Glu Gin Ser Phe Gin Glu Ala Leu 

20 25 30 

get ate tat cca cca tgt ggg agg agg aaa ate ate tta tea gac gaa 144 
Ala He Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 
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35 40 45 

ggc aaa atg tat ggt agg aat gaa ttg ata gcc aga' tac ate aaa etc 192 
Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 

50 55 60 

agg aca ggc aag acg agg acc aga aaa cag gtg tct agt cac att cag 240 . 
Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His lie Gin 
65. 70 75 .80 

gtt ctt gcc aga agg aaa tct cgt gat ttt cat tec aag eta aag gat 288 
Val Leu Ala Arg Arg Lys Ser Arg Asp Phe His Ser Lys Leu Lys Asp 
85 90 95 .-■ 

cag act gca aag gat aag gcc ctg cag cac atg gcg gcc atg tec tea - 336 
Gin Thr Ala Lys Asp Lys Ala Leu Gin His Met Ala Ala Met Ser Ser 

100 105 110 

gcc cag ate gtc teg gcc act gcc att cat aac aag ctg ggg ctg cct 384 
Ala Gin He Val Ser Ala Thr Ala lie His Asn Lys Leu Gly Leu Pro 

115 120 125 . 

ggg att cca cgc ccg acc ttc cca ggg gcg ccg ggg ttc tgg ccg gga 432 
Gly He Pro Arg Pro Thr Phe Pro Gly Ala Pro Gly Phe Trp Pro Gly 

130 135 140 

atg att caa aca ggg cag cca gga tec tea caa gac gtc aag cct ttt 480 
Met He Gin Thr Gly Gin Pro Gly Ser Ser Gin Asp Val Lys Pro Phe 
145 150 155 160 

gtg cag cag gcc tac ccc ate cag cca gcg gtc aca gcc ccc att cca 528 
Val Gin Gin Ala Tyr Pro He Gin Pro Ala Val Thr Ala Pro He Pro 

165 170 175 

ggg ttt gag cct gca teg gcc cca get ccc tea gtc cct gcc tgg caa 576 
Gly Phe Glu Pro Ala Ser Ala Pro Ala Pro Ser Val Pro Ala Trp Gin 

180 185 190 

ggt cgc tec att ggc aca acc aag ctt cgc ctg gtg gaa ttt tea get 624 
Gly Arg Ser He Gly Thr Thr Lys Leu Arg Leu Val Glu Phe Ser Ala 

195 200 205 

ttt etc gag cag cag cga gac cca gac teg tac aac aaa cac etc ttc 672 
Phe Leu Glu Gin Gin Arg Asp Pro Asp Ser Tyr Asn Lys His Leu Phe 

210 215 220 

gtg cac att ggg cat gcc aac cat tct tac agt gac cca ttg ctt gaa 720 
Val His He Gly His Ala Asn His Ser Tyr Ser Asp Pro Leu Leu Glu 
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225 230 235 240 

tea gtg gac att cgt cag att tat gac aaa ttt cct gaa aag aaa ggt 768 

Ser Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

245 250 255 

ggc tta aag gaa ctg ttt gga aag ggc cct caa aat gec ttc ttc etc 816 
Gly Leu Lys Glu Leu Phe Gly Lys Gly Pro Gin Asn Ala Phe Phe Leu 

260 265 270 . 

gta aaa ttc tgg get gat tta aac tgc aat att caa gat gat get ggg 864 
Val Lys Phe Trp Ala Asp Leu Asn Cys Asn He Gin Asp Asp Ala Gly 

275 280 285 

get ttt tat ggt gta ace agt cag tac gag agt tct gaa aat atg aca 912 
Ala Phe Tyr Gly Val Thr Ser Gin Tyr Glu Ser Ser Glu Asn Met Thr 

290 295 300 

gtc acc tgt tec acc aaa gtt tgc tec ttt ggg aag caa gta gta gaa 960 
Val. Thr Cys Ser, Thr Lys Val Cys Ser Phe Gly Lys- Gin. Val Val Glu 
305 . 310 315 320 

aaa gta gag acg gag tat gca agg ttt gag aat ggc. cga ttt gta tac 1008 
Lys Val Glu Thr Glu Tyr Ala Arg Phe Glu Asn Gly Arg Phe Val Tyr 

325 330 335 

cga ata aac cgc tec cca atg tgt gaa tat atg ate aac ttc ate cac 1056 
Arg He Asn Arg Ser Pro Met Cys Glu Tyr Met He Asn Phe He His 

340 " 345 350 

aag etc aaa cac tta cca gag aaa tat atg atg aac agt gtt ttg gaa 1104 
Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

355 360 365 

aac ttc aca att tta ttg gtg gta aca aac agg gat aca caa gaa act 1152 
Asn Phe Thr He Leu Leu Val Val Thr Asn Arg Asp Thr Gin Glu Thr 

370 375 380 

eta etc tgc atg gee tgt gtg ttt gaa gtt tea aat agt gaa cac gga 1200 
Leu Leu Cys Met Ala Cys Val Phe Glu Val Ser Asn Ser Glu His Gly 
385 390 395 400 

gca caa cat cat att tac agg ctt gta aag gac 1233 
Ala Gin His His He Tyr Arg Leu Val Lys Asp 
405 410 

<210> 27 
<211> 427 
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<212> PRT 

<213> Homo sapiens 
<400> 27 

He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

15 10 15 

Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro He Asp Asn Asp Ala 

20 25 30 

Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

35 40 ■ 45 

Ala lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

50 55 60 

Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 
65 70 75 80 

Arg Thr Gly Lys. Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin 

85 90 95 

Val. Leu Ala Arg Arg Lys Ala Arg Glu He Gin Ala Lys Leu Lys Asp 

100 105 110 . 

Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala Ala Met Ser Ser 

115 . 120 125 

Ala Gin He He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 

130 135 140 

Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 
145 150 155 160 

Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 185 190 

Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195 200 205 

Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 

Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 

Val His He Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 250 255 

Ala Val Asp He Arg Gin He Tyr Asp Lys Phe Pro Glu Lys Lys Gly 
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260 265 270 

Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

275 280 285 

Val Lys Phe Trp Ala Asp Leu Asn Thr Asn He Glu Asp Glu Gly Ser 

290 295 300 

Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser Pro Glu Asn Met lie 
305 310 315 320 . 

He Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 

340 345 350 

Arg He His Arg Ser Pro Leu Cys Glu Tyr Met He Asn Phe He His 

355 360 365 

Lys Leu Lys-His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 400 

Leu Leu Cys He Ala Tyr Val Phe Glu Val Ser Ala Ser Glu HisGly 

405 410 415 

Ala Gin His His lie Tyr Arg Leu Val Lys Glu 
420 425 

<210> 28 

<211> 1281 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1284) 

<400> 28 

att acc tec aac gag tgg age tct ccc acc tec cct gag ggg age acc 48 
He Thr Ser Asn Glu Trp Ser Ser Pro Thr Ser Pro Glu Gly Ser Thr 

1 5 10 15 

gec tct ggg ggc agt cag gca ctg gac aag ccc ate gac aat gac gca 96 
Ala Ser Gly Gly Ser Gin Ala Leu Asp Lys Pro lie Asp Asn Asp Ala 

20 25 30 

gag ggc gtg tgg age ccg gat att gag cag agt ttc cag gag gec etc 144 
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Glu Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu 

35 40 45 

gcc ate tac ccg ccc tgt ggc agg cgc aaa ate ate ctg teg gac gag 192 
Ala lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu 

50 55 60 

ggc aag atg tat ggt egg aac gag ctg att gcc cgc tac ate aag etc 240 
Gly Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu 
65 70 75 80 

egg aca ggg aag acc cgc acc agg aag cag gtc tec age cac ate. cag 288 
Arg Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His lie Gin 

85 90 95 

gtg ctg get cgt cgc aaa get cgc gag ate cag gcc aag eta aag gac 336 
Val Leu Ala Arg Arg Lys Ala Arg Glu He Gin Ala Lys Leu Lys Asp 

• 100 105 110 

cag gca get aag gac aag gcc ctg cag age atg get gcc. atg teg tct 384 
Gin Ala Ala Lys Asp Lys Ala Leu Gin Ser Met Ala. Ala Met Ser Ser 

115 120 125 

gca cag ate ate tec gcc acg gcc ttc cac agt age atg gcc etc gcc 432 
Ala Gin lie He Ser Ala Thr Ala Phe His Ser Ser Met Ala Leu Ala 

130 135 140 

egg ggc ccc ggc cgc cca gca gtc tea ggg ttt tgg caa gga get ttg 480 
Arg Gly Pro Gly Arg Pro Ala Val Ser Gly Phe Trp Gin Gly Ala Leu 
145 150 155 160 

cca ggc caa gcc gga acg tec cat gat gtg aag cct ttc tct cag caa 528 
Pro Gly Gin Ala Gly Thr Ser His Asp Val Lys Pro Phe Ser Gin Gin 

165 170 175 

acc tat get gtc cag cct ccg ctg cct ctg cca ggg ttt gag tct cct 576 
Thr Tyr Ala Val Gin Pro Pro Leu Pro Leu Pro Gly Phe Glu Ser Pro 

180 185 190 

gca ggg ccc gcc cca teg ccc tct gcg ccc ccg gca ccc cca tgg cag 624 
Ala Gly Pro Ala Pro Ser Pro Ser Ala Pro Pro Ala Pro Pro Trp Gin 

195 200 205 

ggc cgc age gtg gcc age tec aag etc tgg atg ttg gag ttc tct gcc 672 
Gly Arg Ser Val Ala Ser Ser Lys Leu Trp Met Leu Glu Phe Ser Ala 

210 215 220 

ttc ctg gag cag cag cag gac ccg gac acg tac aac aag cac ctg ttc 720 
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Phe Leu Glu Gin Gin Gin Asp Pro Asp Thr Tyr Asn Lys His Leu Phe 
225 230 235 240 

gtg cac att ggc cag tec age cca age tac age gac ccc tac etc gaa 768 
Val His He Gly Gin Ser Ser Pro Ser Tyr Ser Asp Pro Tyr Leu Glu 

245 250 255 

gee gtg gac ate cgc caa ate tat gac aaa ttc ccg gag aaa aag ggt 816 
Ala Val Asp lie Arg Gin lie Tyr Asp Lys Phe Pro Glu Lys Lys Gly 

260 265 270 

gga etc aag gat etc ttc gaa egg gga ccc tec aat gee ttt.ttt ctt 864 
Gly Leu Lys Asp Leu Phe Glu Arg Gly Pro Ser Asn Ala Phe Phe Leu 

275 280 285 

gtg aag ttc tgg gca gac etc aac acc aac ate gag gat gaa ggc age 912 
Val. Lys Phe Trp Ala Asp Leu Asn Thr Asn He Glu Asp Glu Gly Ser 

290 295 300 

tec ttc tat ggg gtc tec age cag tat gag age ccc gag aac atg ate 960 
Ser Phe Tyr Gly Val Ser Ser Gin Tyr Glu Ser Pro Glu Asn Met He 
305 310 315 320 

ate acc tgc tec acg aag gtc tgc tct ttc ggc aag cag gtg gtg gag 1008 
lie Thr Cys Ser Thr Lys Val Cys Ser Phe Gly Lys Gin Val Val Glu 

325 330 335 

aaa gtt gag aca gag tat get cgc tat gag aat gga cac tac tct tac 1056 
Lys Val Glu Thr Glu Tyr Ala Arg Tyr Glu Asn Gly His Tyr Ser Tyr 

340. 345 350 

cgc ate cac egg tec ccg etc tgt gag tac atg ate aac ttc ate cac 1104 
Arg He His Arg Ser Pro Leu Cys Glu Tyr Met lie Asn Phe lie His 

355 360 365 

aag etc aag cac etc cct gag aag tac atg atg aac age gtg ctg gag 1152 
Lys Leu Lys His Leu Pro Glu Lys Tyr Met Met Asn Ser Val Leu Glu 

370 375 380 

aac ttc acc ate ctg cag gtg gtc acc aac aga gac aca cag gag acc 1200 
Asn Phe Thr He Leu Gin Val Val Thr Asn Arg Asp Thr Gin Glu Thr 
385 390 395 400 

ttg ctg tgc att gee tat gtc ttt gag gtg tea gee agt gag cac ggg 1248 
Leu Leu Cys lie Ala Tyr Val Phe Glu Val Ser Ala Ser Glu His Gly 

405 410 415 

get cag cac cac ate tac agg ctg gtg aaa gaa 1281 
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Ala Gin His His He Tyr Arg Leu Val Lys Glu 
420 425 

<210> 29 
<211> 435 
<212> PRT 
<213> Homo sapiens 
<400> 29 • 

lie Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 

1 5 10 15 

Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

Gly Val Trp Ser Pro Asp lie Glu Gin Ser Phe Gin Glu Ala Leu Ala 

35 40 45 

lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu Gly 

50 55 60 

Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr He Lys Leu Arg 
65 70 75 80 

Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin Val 

85 90 95 

Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

100 105 110 

Asn Leu Asp Gin Val Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 175 

Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro He Gin Pro Pro Leu 

180 185 190 

Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 

195 200 205 

Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr He Ala Ser Ser Arg 

210 215 220 

Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met Glu Val Gin Arg Asp Pro 
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225 230 235 240 

Asp Thr Tyr Ser Lys His Leu Phe Val His He Gly Gin Thr Asn Pro 

245 250 255 

Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin He Tyr 

260 265 270 

Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu Leu Tyr Glu Lys 

275 280 285 

Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290 295 300 

Ser Thr He Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 
305 310 315 320 

Tyr Ser Ser Ala Asp Ser Met Thr lie Ser Val Ser Thr Lys Val Cys 

325 330 335 

Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr. Glu Tyr Ala Arg 

340 345 350 

Leu Glu Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

Glu Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
385 390 395 400 

Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 

405 410 415 

Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 
420 425 430 

Val Lys Asp 
<210> 30 
<211> 1305 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(1305) 

<400> 30 

ata gcg tec aac age tgg aac gec age age age ccc ggg gag gec egg 48 
He Ala Ser Asn Ser Trp Asn Ala Ser Ser Ser Pro Gly Glu Ala Arg 
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15 10 15 

gag gat ggg ccc gag ggc ctg gac aag ggg ctg gac aac gat gcg gag 96 
Glu Asp Gly Pro Glu Gly Leu Asp Lys Gly Leu Asp Asn Asp Ala Glu 

20 25 30 

ggc gtg tgg age ccg gac ate gag cag age ttc cag gag gee ctg gec 144 
Gly Val Trp Ser Pro Asp He Glu Gin Ser Phe Gin Glu Ala Leu Ala 

35 40 45 

ate tac ccg ccc tgc. ggc egg egg aag ate ate ctg tea gac gag ggc 192 
lie Tyr Pro Pro Cys Gly Arg Arg Lys He He Leu Ser Asp Glu Gly 

50 - : 55 60 

aag atg tac ggc cga aat gag ttg att gca cgc tat att aaa ctg agg 240 
Lys Met Tyr Gly Arg Asn Glu Leu He Ala Arg Tyr lie Lys Leu Arg 
65 70 75 80 

acg ggg- aag act egg acg aga aaa cag gtg tec age cac ata cag. gtt 288 
Thr Gly Lys Thr Arg Thr Arg Lys Gin Val Ser Ser His He Gin Val 

85 90 95 

eta get egg aag aag gtg egg gag tac cag gtt ggc ate aag gee atg 336 
Leu Ala Arg Lys Lys Val Arg Glu Tyr Gin Val Gly He Lys Ala Met 

100 105 110 

aac ctg gac cag gtc tec aag gac aaa gec ctt cag age atg gcg tec 384 
Asn Leu Asp Gin Val. Ser Lys Asp Lys Ala Leu Gin Ser Met Ala Ser 

115 120 125 

atg tec tct gec cag ate gtc tct gec agt gtc ctg cag aac aag ttc 432 
Met Ser Ser Ala Gin He Val Ser Ala Ser Val Leu Gin Asn Lys Phe 

130 135 140 

age cca cct tec cct ctg ccc cag gec gtc ttc tec act tec teg egg 480 
Ser Pro Pro Ser Pro Leu Pro Gin Ala Val Phe Ser Thr Ser Ser Arg 
145 150 155 160 

ttc tgg age age ccc cct etc ctg gga cag cag cct gga ccc tct cag 528 
Phe Trp Ser Ser Pro Pro Leu Leu Gly Gin Gin Pro Gly Pro Ser Gin 

165 170 . 175 

gac ate aag ccc ttt gca cag cca gee tac ccc ate cag ccg ccc ctg 576 
Asp He Lys Pro Phe Ala Gin Pro Ala Tyr Pro lie Gin Pro Pro Leu 

180 185 190 

ccg ccg acg etc age agt tat gag ccc ctg gee ccg etc ccc tea get 624 
Pro Pro Thr Leu Ser Ser Tyr Glu Pro Leu Ala Pro Leu Pro Ser Ala 
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195 200 205 

get gec tct gtg cct gtg tgg cag gac cgt acc att gec tec tec egg 672 
Ala Ala Ser Val Pro Val Trp Gin Asp Arg Thr lie Ala Ser Ser Arg 

210 215 220 

ctg egg etc ctg gag tat tea gee ttc atg gag gtg cag cga gac cct 720 
Leu Arg Leu Leu Glu Tyr Ser Ala Phe Met Glu Val Gin Arg Asp Pro 
225 230 235 240 

gac acg tac age aaa cac ctg ttt gtg cac ate ggc cag acg aac ccc 768 
Asp Thr Tyr Ser Lys His Leu Phe Val His lie Gly Gin Thr Asn Pro 

245 250 255 . 

gec ttc tea gac cca ccc ctg gag gca gta gat gtg cgc cag ate tat 816 
Ala Phe Ser Asp Pro Pro Leu Glu Ala Val Asp Val Arg Gin He Tyr 

260 265 270 

gac aaa ttc ccc gag aaa aag gga gga ttg aag gag etc tat gag. aag : 864 
Asp Lys Phe Pro Glu Lys Lys Gly Gly Leu Lys Glu. Leu Tyr Glu Lys 

275 280 285 

ggg ccc cct aat gec ttc ttc ctt gtc aag ttc tgg. gec gac etc aac 912 
Gly Pro Pro Asn Ala Phe Phe Leu Val Lys Phe Trp Ala Asp Leu Asn 

290 295 300 

age acc ate cag gag ggc ccg gga gec ttc tat ggg gtc age tct cag 960 
Ser Thr He Gin Glu Gly Pro Gly Ala Phe Tyr Gly Val Ser Ser Gin 
305 310 315 320 

tac age tct get gat age atg acc ate age gtc tec acc aag gtg tgc 1008 
Tyr Ser Ser Ala Asp Ser Met Thr lie Ser Val Ser Thr Lys Val Cys 

325 330 335 

tec ttt ggc aaa cag gtg gta gag aag gtg gag act gag tat gec agg 1056 
Ser Phe Gly Lys Gin Val Val Glu Lys Val Glu Thr Glu Tyr Ala Arg 

340 345 350 

ctg gag aac ggg cgc ttt gtg tac cgt ate cac cgc teg ccc atg tgc 1104 
Leu Glu Asn Gly Arg Phe Val Tyr Arg He His Arg Ser Pro Met Cys 

355 360 365 

gag tac atg ate aac ttc ate cac aag ctg aag cac ctg ccc gag aag 1152 
Glu Tyr Met He Asn Phe He His Lys Leu Lys His Leu Pro Glu Lys 

370 375 380 

tac atg atg aac age gtg ctg gag aac ttc acc ate ctg cag gtg gtc 1200 
Tyr Met Met Asn Ser Val Leu Glu Asn Phe Thr He Leu Gin Val Val 
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385 390 395 400 

acg age egg gac tec cag gag ace ttg ctt gtc att get ttt gtc ttc 1248 

Thr Ser Arg Asp Ser Gin Glu Thr Leu Leu Val He Ala Phe Val Phe 

405 410 415 

gaa gtc tec ace agt gag cac ggg gee cag cac cat gtc tac aag etc 1296 
Glu Val Ser Thr Ser Glu His Gly Ala Gin His His Val Tyr Lys Leu 

420 425 430 

gtc aaa gac 1305 
Val Lys Asp 
435 

<210> 31 
<211> 1132 
<212> PRT 

<213> Homo sapiens 
<400>.31 

Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu. Arg Ser 

1 5 • 10 15 

His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 45 

Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 60 . 

Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 

Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100 105 110 

Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145 150 155 160 

Leu Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 
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165 170 175 

Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 185 190 

Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 

Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 250 255 . 

Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 

260 265 270 

Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser. Leu Glu Gly Ala 

275 280 285 

Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His. 

290 295 300 

Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro 

340 345 350 

Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr lie Phe Leu Gly Ser 

355 360 365 

Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 390 395 400 

Ala Gin Cys Pro Tyr Gly Val Leu Leu Lys Thr His Cys Pro Leu Arg 

405 410 415 

Ala Ala Val Thr Pro Ala Ala Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 425 430 

Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 

435 440 445 

Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 
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450 455 460 

Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 
465 470 475 480 

Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 ' 505 510 

Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He Leu Ala Lys Phe 

530 535 540 

Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 . 555 560 

Phe Tyr. Val Thr. Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr. 

565 570 575 . 

Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly He Arg Gin His 

580 585 590 

Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala- Glu Val Arg Gin 

595 600 605 

His Arg Glu Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

Pro Lys Pro Asp Gly Leu Arg Pro He Val Asn Met Asp Tyr Val Val 
625 630. 635 640 

Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 

645 650 655 

Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 665 670 

Pro Gly Leu Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg 

675 680 685 

Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695 700 

Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
705 710 715 720 

Pro Gin Asp Arg Leu Thr Glu Val He Ala Ser lie He Lys Pro Gin 

725 730 735 

Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 
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740 745 750 

Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr Leu Thr Asp 

755 760 765 

Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 

770 775 780 

Pro Leu Arg Asp Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 795 800 

Ala Ser Ser Gly Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 

805 810 815 

Ala Val Arg He Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly He Pre 

820 825 830 

Gin Gly Ser He Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

835 840 845 

Met Glu Asn Lys Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 

850 855 860 

Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
865 870 875 880 

Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 

885 890 895 

Val Val Asn Leu Arg Lys Thr Val Val Asn Phe Pro Val ( .Glu Asp Glu 

900 905 910 

Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 

915 920 925 

Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 

930 935 940 

Asp Tyr Ser Ser Tyr Ala Arg Thr Ser He Arg Ala Ser Leu Thr Phe 
945 950 955 960 

Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 

Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys He Leu Leu Leu Gin 

995 1000 1005 

Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 

1010 1015 1020 

Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val He Ser Asp Thr Ala 
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1025 1030 1035 1040 

Ser Leu Cys Tyr Ser He Leu Lys Ala Lys Asn Ala Gly Met Ser Leu 

1045 1050 1055 

Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser Glu Ala Val Gin Trp 

1060 1065 1070 

Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr Arg His Arg Val Thr 

1075 1080 1085 . 

Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 1100 

Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu Glu Ala Ala Ala Asn. 
1105 1110 1115 1120 

Pro Ala Leu Pro Ser Asp Phe Lys Thr He Leu Asp 
1125 1130 

<210> 32 

<211> 3396 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(3399) 

<400> 32 

atg ccg cgc get ccc cgc tgc cga gec gtg cgc tec ctg ctg cgc age 48 
Met Pro Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 

1 .5 10 15 

cac tac cgc gag gtg ctg ccg ctg gec acg ttc gtg egg cgc ctg ggg 96 
His Tyr Arg Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 

ccc cag ggc tgg egg ctg gtg cag cgc ggg gac ccg gcg get ttc cgc 144 
Pro Gin Gly Trp Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

35 40 . 45 

gcg ctg gtg gec cag tgc ctg gtg tgc gtg ccc tgg gac gca egg ccg 192 
Ala Leu Val Ala Gin Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 

50 55 .60 

ccc ccc gee gec ccc tec ttc cgc cag gtg tec tgc ctg aag gag ctg 240 
Pro Pro Ala Ala Pro Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
65 70 75 80 
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gtg gcc cga gtg ctg cag agg ctg tgc gag cgc ggc gcg aag aac gtg 288 
Val Ala Arg Val Leu Gin Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

85 90 95 

ctg gcc ttc ggc ttc gcg ctg ctg gac ggg gcc cgc ggg ggc ccc ccc 336 
Leu Ala Phe Gly Phe Ala Leu Leu Asp Gly Ala Arg Gly Gly Pro Pro 

100. 105 110 

gag gcc ttc acc acc age gtg cgc age tac ctg ccc aac acg gtg acc 384 
Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 

115 120 125 

gac gca ctg egg ggg age ggg gcg tgg ggg ctg ctg ctg cgc cgc gtg. . 432 
Asp Ala Leu Arg Gly Ser Gly Ala Trp Gly Leu Leu Leu Arg Arg Val 

130 135 140 

ggc gac gac gtg ctg gtt cac ctg ctg gca cgc tgc gcg etc ttt gtg 480 
Gly Asp Asp Val Leu Val His Leu Leu Ala Arg Cys Ala Leu Phe Val 
145. 150 155 160 

ctg gtg get ccc age tgc gcc tac cag gtg tgc ggg ccg ccg ctg tac 528 
Leu Val Ala Pro Ser Cys Ala Tyr Gin Val Cys Gly Pro Pro Leu Tyr 

165 170- 175 

cag etc ggc get gcc act cag gcc egg ccc ccg cca cac get agt gga 576. 
Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro Pro Pro His Ala Ser Gly 

180 185 190 

ccc cga agg cgt ctg gga tgc gaa egg gcc tgg aac cat age gtc agg 624 
Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala Trp Asn His Ser Val Arg 

195 200 205 

gag gcc ggg gtc ccc ctg ggc ctg cca gcc ccg ggt gcg agg agg cgc 672 
Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro Gly Ala Arg Arg Arg 

210 215 220 

ggg ggc agt gcc age cga agt ctg ccg ttg ccc aag agg ccc agg cgt 720 
Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys Arg Pro Arg Arg 
225 230 235 240 

ggc get gcc cct gag ccg gag egg acg ccc gtt ggg cag ggg tec tgg 768 
Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly Gin Gly Ser Trp 

245 250 255 

gcc cac ccg ggc agg acg cgt gga ccg agt gac cgt ggt ttc tgt gtg 816 
Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Phe Cys Val 
260 265 270 
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gtg tea cct gee aga ccc gec gaa gaa gec acc tct ttg gag ggt gcg 864 
Val Ser Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 

275 280 285 

etc tct ggc acg cgc cac tec cac cca tec gtg ggc cgc cag cac cac 912 
Leu Ser Gly Thr Arg His Ser His Pro Ser Val Gly. Arg Gin His His. 

290 295 300 

gcg ggc ccc cca tec aca teg egg cca cca cgt ccc tgg gac acg cct 960 
Ala Gly Pro Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 310 315 320 

tgt ccc ccg gtg tac gee gag acc aag cac ttc etc tac tec tea ggc 1008 
Cys Pro Pro Val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

gac aag gag cag ctg egg ccc tec ttc eta etc age tct ctg agg ccc 1056 
Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser. Leu. Arg Pro 

340 345 350 

age ctg act. ggc get egg agg etc gtg gag acc ate ttt ctg ggt tec 1104 
Ser Leu Thr Gly Ala Arg Arg Leu Val Glu Thr He Phe Leu Gly Ser 

355 360 365 

agg ccc tgg atg cca ggg act ccc cgc agg ttg ccc cgc ctg cec cag 1152. 
Arg Pro Trp Met Pro Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 

370 375 380 

cgc tac tgg caa atg egg ccc ctg ttt ctg gag ctg ctt ggg aac cac 1200 
Arg Tyr Trp Gin Met Arg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 390 395 400 

gcg cag tgc ccc tac ggg gtg etc etc aag acg cac tgc ccg ctg cga 1248 
Ala Gin Cys Pro Tyr Gly Val Leu Leu Lys Thr His Cys Pro Leu Arg 

405 410 415 

get gcg gtc acc cca gca gec ggt gtc tgt gee egg gag aag ccc cag 1296 
Ala Ala Val Thr Pro Ala Ala Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 425 430 

ggc tct gtg gcg gee ccc gag gag gag gac aca gac ccc cgt cgc ctg 1344 
Gly Ser Val Ala Ala Pro Glu Glu Glu Asp Thr Asp Pro Arg Arg Leu 

435 440 445 

gtg cag ctg etc cgc cag cac age age ccc tgg cag gtg tac ggc ttc 1392 
Val Gin Leu Leu Arg Gin His Ser Ser Pro Trp Gin Val Tyr Gly Phe 

450 455 460 
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gtg egg gec tgc ctg cgc egg ctg gtg ccc cca ggc etc tgg ggc tec 1440 
Val Arg Ala Cys Leu Arg Arg Leu Val Pro Pro Gly Leu Trp Gly Ser 
465 470 475 480 

agg cac aac gaa cgc cgc ttc etc agg aac acc aag aag ttc ate tec 1488 
Arg His Asn Glu Arg Arg Phe Leu Arg Asn Thr Lys Lys Phe He Ser 

485 490 495 

ctg ggg aag cat gee aag etc teg ctg cag gag ctg acg tgg aag atg 1536 
Leu Gly Lys His Ala Lys Leu Ser Leu Gin Glu Leu Thr Trp Lys Met 

500 505 510 

age gtg egg gac tgc get tgg ctg cgc agg age cca ggg gtt ggc tgt 1584 
Ser Val Arg Asp Cys Ala Trp Leu Arg Arg Ser Pro Gly Val Gly Cys 

515 520 525 

gtt ccg gec gca gag cac cgt ctg cgt gag gag ate ctg gee aag ttc 1632 
Val Pro Ala Ala Glu His Arg Leu Arg Glu Glu He Leu. Ala Lys Phe 

530 535 540 

ctg cac tgg ctg atg agt gtg tac gtc gtc gag ctg etc agg tct. ttc 1680 
Leu His Trp Leu Met Ser Val Tyr Val Val Glu Leu Leu Arg Ser Phe 
545 550 555 560 

ttt tat gtc acg gag acc acg ttt caa aag aac agg etc ttt ttc tac 1728. 
Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg Leu Phe Phe Tyr 

565 570 575 

egg aag agt gtc tgg age aag ttg caa age att gga ate aga cag cac 1776 
Arg Lys Ser Val Trp Ser Lys Leu Gin Ser He Gly He Arg Gin His 

580 585 590 

ttg aag agg gtg cag ctg egg gag ctg teg gaa gca gag gtc agg cag 1824 
Leu Lys Arg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 

595 600 605 

cat egg gaa gec agg ccc gee ctg ctg acg tec aga etc cgc ttc ate 1872 
His Arg Glu Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe He 

610 615 620 

ccc aag cct gac ggg ctg egg ccg att gtg aac atg gac tac gtc gtg 1920 
Pro Lys Pro Asp Gly Leu Arg Pro He Val Asn Met Asp Tyr Val Val 
625 630 635 640 

gga gec aga acg ttc cgc aga gaa aag agg gee gag cgt etc acc teg 1968 
Gly Ala Arg Thr Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 

645 650 655 
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agg gtg aag gca ctg ttc age gtg etc aac tac gag egg gcg egg cgc 2016 
Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 665 670 

ccc ggc etc ctg ggc gee tct gtg ctg ggc ctg gac gat ate cac agg 2064 
Pro Gly Leu Leu Gly Ala Ser Val Leu Gly Leu Asp Asp He His Arg 

675 680 685 

gec tgg cgc ace ttc gtg ctg cgt gtg egg gec cag gac ccg ccg cct 2112. 
Ala Trp Arg Thr Phe Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 

690 695 700 

gag ctg tac ttt gtc aag gtg gat gtg acg ggc gcg tac- gac acc ate- 2160 
Glu Leu Tyr Phe Val Lys Val Asp Val Thr Gly Ala Tyr Asp Thr He 
705 710 715 720 

ccc cag gac agg etc acg gag gtc ate gee age ate ate aaa ccc cag 2208 
Pro Gin Asp Arg. Leu Thr Glu Val He Ala Ser lie He Lys Pro Gin 

725 730 735 

aac acg tac tgc gtg cgt egg tat gec gtg gtc cag aag gec gec cat 2256 
Asn Thr Tyr Cys Val Arg Arg Tyr Ala Val Val Gin Lys Ala Ala His 

740 745 750 

ggg cac gtc cgc aag gec ttc aag age cac gtc tct acc ttg aca gac 2304 
Gly His Val Arg Lys Ala Phe Lys Ser His Val Ser Thr Leu. Thr Asp 

755 760 765 

etc cag ccg tac atg cga cag ttc gtg get cac ctg cag gag acc age 2352 
Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 

770 775 780 

ccg ctg agg gat gec gtc gtc ate gag cag age tec tec ctg aat gag 2400 
Pro Leu Arg Asp Ala Val Val He Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 795 800 

gec age agt ggc etc ttc gac gtc ttc eta cgc ttc atg tgc cac cac 2448 
Ala Ser Ser Gly Leu Phe Asp Val Phe Leu Arg Phe Met Cys His His 

805 810 815 

gec gtg cgc ate agg ggc aag tec tac gtc cag tgc cag ggg ate ccg 2496 
Ala Val Arg He Arg Gly Lys Ser Tyr Val Gin Cys Gin Gly He Pro 

820 825 830 

cag ggc tec ate etc tec acg ctg etc tgc age ctg tgc tac ggc gac 2544 
Gin Gly Ser He Leu Ser Thr Leu Leu Cys Ser Leu Cys Tyr Gly Asp 

835 840 845 
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atg gag aac aag ctg ttt gcg ggg att egg egg gac ggg ctg etc ctg 2592 
Met Glu Asn Lys Leu Phe Ala Gly He Arg Arg Asp Gly Leu Leu Leu 

850 855 860 

cgt ttg gtg gat gat ttc ttg ttg gtg aca cct cac etc acc cac gcg 2640 
Arg Leu Val Asp Asp Phe Leu Leu Val Thr Pro His Leu Thr His Ala 
865 870 875 880 

aaa acc ttc etc agg acc ctg gtc cga ggt gtc cct gag tat ggc tgc 2688 
Lys Thr Phe Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 

885 890 895 

gtg gtg aac ttg egg aag aca gtg gtg aac ttc cct gta gaa gac gag . 2736 
Val Val Asn Leu Arg Lys Thr Val Val Asu Phe Pro Val Glu Asp Glu 

900 905 910 

gec ctg ggt ggc acg get ttt gtt cag atg ccg gee cac ggc eta ttc 2784 
Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 

915 920 925 

ccc tgg tgc ggc ctg ctg. ctg gat acc egg acc ctg gag gtg cag age 2832 
Pro Trp Cys Gly Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 

930 935 940 

gac tac tec age tat gee egg acc tec ate aga gee agt etc acc ttc 2880 
Asp Tyr Ser Ser Tyr Ala Arg Thr Ser He Arg Ala Ser Leu Thr Phe 
945 950 955 960 

aac cgc ggc ttc aag get ggg agg aac atg cgt cgc aaa etc ttt ggg 2928 
Asn Arg Gly Phe Lys Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

gtc ttg egg ctg aag tgt cac age ctg ttt ctg gat ttg cag gtg aac 2976 
Val Leu Arg Leu Lys Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 985 990 

age etc cag acg gtg tgc acc aac ate tac aag ate etc ctg ctg cag 3024 
Ser Leu Gin Thr Val Cys Thr Asn He Tyr Lys lie Leu Leu Leu Gin 

995 1000 1005 

gcg tac agg ttt cac gca tgt gtg ctg cag etc cca ttt cat cag caa 3072 
Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 

1010 1015 1020 

gtt tgg aag aac ccc aca ttt ttc ctg cgc gtc ate tct gac acg gee 3120 
Val Trp Lys Asn Pro Thr Phe Phe Leu Arg Val lie Ser Asp Thr Ala 
1025 1030 1035 1040 
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tec etc tgc tac tec ate ctg aaa gee aag aac 
Ser Leu Cys Tyr Ser lie Leu Lys Ala Lys Asn 

1045 1050 
ggg gec aag ggc gec gec ggc cct ctg ccc tec 
Gly Ala Lys Gly Ala Ala Gly Pro Leu Pro Ser 

1060 1065 
ctg tgc cac caa gca ttc ctg etc aag ctg act 
Leu Cys His Gin Ala Phe Leu Leu Lys Leu Thr 

1075 1080 
tac gtg cca etc ctg ggg tea etc agg aca gee 
Tyr Val Pro Leu Leu Gly Ser Leu Arg Thr Ala 

1090 1095 
egg aag etc ccg ggg acg acg ctg act gec ctg 
Arg Lys Leu Pro Gly Thr Thr Leu Thr Ala Leu 
1105 1110 
ccg gca ctg ccc tea gacttc aag acc ate ctg 
Pro Ala Leu Pro Ser Asp Phe Lys Thr He Leu 

1125 1130 

<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 33 

ttggcttcca ggecataatt g 21 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 34 



gca ggg atg teg ctg 3168 
Ala Gly Met Ser Leu 
1055 

gag gec gtg cag tgg 3216 
Glu Ala Val Gin Trp 
1070 

cga cac cgt gtc acc 3264 
Arg His Arg Val Thr 
1085 

cag acg cag ctg agt 3312 
Gin Thr Gin Leu Ser 
1100 

gag gec gca gec aac 3360 
Glu Ala Ala Ala Asn 
1115. 1120 
gac 3396 
Asp 
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aagagggcag atctatcgga 20 
<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 35 

atggatctcc tgaaggtgct 20 
<210> 36- 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 36 

aagagggcag atctatcgga 20 
<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 37 

ggaagagtga gcggccatca agg 23 
<210> 38 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 38 
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ctgctggaga ggttattcct eg 22 
<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 39 

gccaacacca acctgtccaa gttc 24 
<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 40 

tgeaaagget ccaggtctga gggc 24 
<210> 41 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 41 

ctctctctcc tcaggacaa 19 
<210> 42 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 42 
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tggagcaaaa cagaatggct gg 22 
<210> 43 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 43 

ctgagatgtc tctctctctc ttag 24 
<210> 44 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 44 

acaatgactg atgagagatg 20 
<210> 45 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 45 

cagacctgaa ggagacct 18 
<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 46 
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gtcagcgtaa acagttgc 18 
<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 47 

gccaagaagc ggatagaagg 20 
<210> 48 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 48 

ctgtggttca gggctcagtc 20 
<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 49 

cagtggagct ggacaaagcc 20 
<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 50 
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tagcgacggt tctggaacca 20 
<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 51 

ctgtcatctc actatgggca 20 
<210> 52 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 52 

ccaagtccga gcaggaattt .20 
<210> 53 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 53 

aagacgtcaa gccctttgtg 20 
<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 54 
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aaaggagcac actttggtgg 



20 



<210> 55 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 



<210> 56 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Description of Artificial Sequence: artificially 

synthesized primer sequence 
<400> 56 

gaaggggtgg tggtacggtc 20 
<210> 57 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 



<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 



sequence 
<400> 55 

agcaagaata cgatgccatc 



20 



sequence 
<400> 57 

tgggaatggc tatgtcagtg 



20 



sequence 
<400> 58 
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ctggtaatct gtgttgtagg 20 
<210> 59 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer- 
sequence 
<400> 59 

caagggcctc tccaaacttg 20 
<210> 60 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially synthesized primer 

sequence 

<400> 60 

gccccagaga cagcattcca 20 
<210> 61 
<211> 268 
<212> PRT 

<213> Homo sapiens 
<400> 61 

Met Ala Gin Pro Leu Cys Pro Pro Leu Ser Glu Ser Trp Met Leu Ser 
15 10 15 

Ala Ala Trp Gly Pro Thr Arg Arg Pro Pro Pro Ser Asp Lys Asp Cys 
20 25 30 

Gly Arg Ser Leu Val Ser Ser Pro Asp Ser Trp Gly Ser Thr Pro Ala 
35 40 45 

Asp Ser Pro Val Ala Ser Pro Ala Arg Pro Gly Thr Leu Arg Asp Pro 
50 55 60 
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Arg Ala Pro Ser Val Gly Arg Arg Gly Ala Arg Ser Ser Arg Leu Gly 
65 70 75 80 

Ser Gly Gin Arg Gin Ser Ala Ser Glu Arg Glu Lys Leu Arg Met Arg 
85 90 95 

Thr Leu Ala Arg Ala Leu His Glu Leu Arg Arg Phe Leu Pro Pro Ser 
100 105 110 

Val Ala Pro Ala Gly Gin Ser Leu Thr Lys He Glu Thr Leu Arg Leu 
115 120 125 

Ala He Arg Tyr He Gly His Leu Ser Ala Val Leu Gly Leu Ser Glu 
130 135 140 

Glu Ser Leu Gin Arg Arg Cys Arg Gin Arg Gly Asp Ala Gly. Ser. Pro 
145 150 155 160 

Arg Gly Cys Pro Leu Cys Pro Asp Asp Cys Pro Ala Gin Met Gin Thr 
165 170 175 

Arg Thr Gin Ala Glu Gly Gin Gly Gin Gly Arg Gly Leu Gly Leu Val 
180 185 190 

Ser Ala Val Arg Ala Gly Ala Ser Trp Gly Ser Pro Pro Ala Cys Pro 
195 200 205 

Gly Ala Arg Ala Ala Pro Glu Pro Arg Asp Pro Pro Ala Leu Phe Ala 
210 215 220 

Glu Ala Ala Cys Pro Glu Gly Gin Ala Met Glu Pro Ser Pro Pro Ser 
225 230 235 240 



Pro Leu Leu Pro Gly Asp Val Leu Ala Leu Leu Glu Thr Trp Met Pro 
245 250 255 
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Leu Ser Pro Leu Glu Trp Leu Pro Glu Glu Pro Lys 
260 265 

<210> 62 
<211> 804 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(807) 
<400> 62 

atg gcc cag ccc ctg tgc ccg ccg etc tec gag tec tgg atg etc tct 48 
Met Ala Gin Pro Leu Cys Pro Pro Leu Ser Glu Ser Trp Met Leu Ser 
1 5 10 15 

gcg gcc tgg ggc cca act egg egg ccg ccg ccc tec gac aag.gac tgc 96 . 
Ala Ala Trp Gly Pro Thr Arg Arg Pro Pro Pro Ser Asp Lys Asp Cys 
20 25 30 

ggc cgc tec etc gtc teg tec cca gac tea tgg ggc age acc cca gcc 144 
Gly Arg Ser Leu Val Ser Ser Pro Asp Ser Trp Gly Ser Thr Pro Ala 
35 40 45 

gac age ccc gtg gcg age ccc gcg egg cca ggc acc etc egg gac ccc 192 
Asp Ser Pro Val Ala Ser Pro Ala Arg Pro Gly Thr Leu Arg Asp Pro 
50 55 60 



cgc gcc ccc tec gta ggt agg cgc ggc gcg cgc age age cgc ctg ggc 240 
Arg Ala Pro Ser Val Gly Arg Arg Gly Ala Arg Ser Ser Arg Leu Gly 
65 70 75 80 

age ggg cag agg cag age gcc agt gag egg gag aaa ctg cgc atg cgc 288 
Ser Gly Gin Arg Gin Ser Ala Ser Glu Arg Glu Lys Leu Arg Met Arg 
85 90 95 

acg ctg gcc cgc gcc ctg cac gag ctg cgc cgc ttt eta ccg ccg tec 336 
Thr Leu Ala Arg Ala Leu His Glu Leu Arg Arg Phe Leu Pro Pro Ser 
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100 105 110 

gtg gcg ccc gcg ggc cag age ctg acc aag ate gag acg ctg cgc ctg 384 
Val Ala Pro Ala Gly Gin Ser Leu Thr Lys He Glu Thr Leu Arg Leu 
115 120 125 

get ate cgc tat ate ggc cac ctg teg gee gtg eta ggc etc age gag. 432 
Ala He Arg Tyr He Gly His Leu Ser Ala Val Leu Gly Leu Ser Glu 
130 135 140 

gag agt etc eag cgc egg tgc egg cag cgc ggt gac gcg ggg tec cct 480 
Glu Ser Leu Gin Arg Arg Cys Arg Gin Arg Gly Asp Ala Gly Ser Pro 
145 150 155 160 

egg ggc tgc ccg ctg tgc ccc gac gac tgc ccc gcg cag atg cag aca. 528 
Arg Gly Cys Pro Leu Cys Pro Asp Asp Cys Pro Ala Gin Met Gin Thr 
165 170 175 

egg acg cag get gag ggg cag ggg cag ggg cgc ggg ctg ggc ctg gta 576 
Arg Thr Gin Ala Glu Gly Gin Gly Gin Gly Arg Gly Leu Gly Leu Val 
180 185 190 

tec gee gtc cgc gee ggg gcg tec tgg gga tec ccg cct gee tgc ccc 624 
Ser Ala Val Arg Ala Gly Ala Ser Trp Gly Ser Pro Pro Ala Cys Pro 
195 200 205 

gga gee cga get gca ccc gag ccg cgc gac ccg cct gcg ctg ttc gee 672 
Gly Ala Arg Ala Ala Pro Glu Pro Arg Asp Pro Pro Ala Leu Phe Ala 
210 215 220 

gag gcg gcg tgc cct gaa ggg cag gcg atg gag cca age cca ccg tec 720 
Glu Ala Ala Cys Pro Glu Gly Gin Ala Met Glu Pro Ser Pro Pro Ser 
225 230 235 240 

ccg etc ctt ccg ggc gac gtg ctg get ctg ttg gag acc tgg atg ccc ■ 768 
Pro Leu Leu Pro Gly Asp Val Leu Ala Leu Leu Glu Thr Trp Met Pro 
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245 250 255 

etc teg cct ctg gag tgg ctg cct gag gag ccc aag 804 
Leu Ser Pro Leu Glu Trp Leu Pro Glu Glu Pro Lys 
260 265 

<210> 63 
<211> 215 
<212> PRT 

<213> Homo sapiens 
<400> 63 

Met Gly Ser Pro Arg Ser Ala Leu Ser Cys Leu Leu Leu His Leu Leu 
15 10 15 

Val Leu Cys Leu Gin Ala Gin Val Thr Val Gin Ser Ser Pro Asn Phe 
20 25 30 - 

Thr Gin His Val Arg Glu Gin Ser Leu Val Thr Asp Gin Leu Ser Arg. 
35 40 45 

Arg Leu He Arg Thr Tyr Gin Leu Tyr Ser Arg Thr Ser Gly Lys His 
50 55 60 

Val Gin Val Leu Ala Asn Lys Arg He Asn Ala Met Ala Glu Asp Gly 
65 70 75 80 

Asp Pro Phe Ala Lys Leu He Val Glu Thr Asp Thr Phe Gly Ser Arg . 

85 90 95 

Val Arg Val Arg Gly Ala Glu Thr Gly Leu Tyr He Cys Met Asn Lys 
100 105 110 

Lys Gly Lys Leu He Ala Lys Ser Asn Gly Lys Gly Lys Asp Cys Val 
115 120 125 

Phe Thr Glu He Val Leu Glu Asn Asn Tyr Thr Ala Leu Gin Asn Ala 
130 135 140 
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Lys Tyr Glu Gly Trp Tyr Met Ala Phe Thr Arg Lys Gly Arg Pro Arg 
145 150 155 160 

Lys Gly Ser Lys Thr Arg Gin His Gin Arg Glu Val His Phe Met Lys 
165 170 175 

Arg Leu Pro Arg Gly His His Thr Thr Glu Gin Ser Leu Arg Phe Glu 
180 185 190 

Phe Leu Asn Tyr Pro Pro Phe Thr Arg Ser Leu Arg Gly Ser Gin Arg 
195 200 205 

Thr Trp Ala Pro Glu Pro Arg 
210 

<210> 64 . 
<211> 645 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(648) 

<400> 64 

atg ggc age ccc cgc tec gcg ctg age tgc ctg ctg ttg cac ttg ctg 48 
Met Gly Ser Pro Arg Ser Ala Leu Ser Cys Leu Leu Leu His Leu Leu 
1 '5 10 15 

gtc etc tgc etc caa gec cag gta act gtt cag tec tea cct aat ttt 96 
Val Leu Cys Leu Gin Ala Gin Val Thr Val Gin Ser Ser Pro Asn Phe 
20 25 30 

aca cag cat gtg agg gag cag age ctg gtg acg gat cag etc age cgc 144 
Thr Gin His Val Arg Glu Gin Ser Leu Val Thr Asp Gin Leu Ser Arg 
35 40 45 
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cgc etc ate egg ace tac caa etc tac age cgc ace age ggg aag cac 
Arg Leu He Arg Thr Tyr Gin Leu Tyr Ser Arg Thr Ser Gly Lys His 
50 55 60 



192 



gtg cag gtc ctg gec aac aag cgc ate aac gec atg gca gag gac ggc 
Val Gin Val Leu Ala Asn Lys Arg He Asn Ala Met Ala Glu Asp Gly 
65 70 75 80 



240 



gac ccc ttc gca aag etc ate gtg gag acg gac acc ttt gga age aga 
Asp Pro Phe Ala Lys Leu He Val Glu Thr Asp Thr Phe Gly. Ser Arg 
85. 90 95 



288 



gtt cga gtc cga gga gec gag acg ggc etc tac ate tgc atg aac aag 
Val Arg Val Arg Gly Ala Glu Thr Gly Leu Tyr He Cys Met Asn Lys 
100 105 110 



336 



aag ggg aag ctg ate gee aag age aac ggc aaa ggc aag gac tgc gtc 
Lys Gly Lys Leu lie Ala Lys Ser Asn Gly Lys Gly Lys Asp Cys Val 
115 120 125 . 



384 



ttc acg gag att gtg ctg gag aac aac tac aca gcg ctg cag aat gec 
Phe Thr Glu He Val Leu Glu Asn Asn Tyr Thr Ala Leu Gin Asn Ala 
130 135 140 



432 



aag tac gag ggc tgg tac atg gec ttc acc cgc aag ggc egg ccc cgc 
Lys Tyr Glu Gly Trp Tyr Met Ala Phe Thr Arg Lys Gly Arg Pro Arg 
145 150 155 160 



480 



aag ggc tec aag acg egg cag cac cag cgt gag gtc cac ttc atg aag 
Lys Gly Ser Lys Thr Arg Gin His Gin Arg Glu Val His Phe Met Lys 
165 170 175 



528 



egg ctg ccc egg ggc cac cac acc acc gag cag age ctg cgc ttc gag 
Arg Leu Pro Arg Gly His His Thr Thr Glu Gin Ser Leu Arg Phe Glu 
180 185 190 



576 
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ttc etc aac tac ccg ccc ttc acg cgc age ctg cgc ggc age cag agg 624 
Phe Leu Asn Tyr Pro Pro Phe Thr Arg Ser Leu Arg Gly Ser Gin Arg 
195 200 205 

act tgg gee ccg gaa ccc cga 645 
Thr Trp Ala Pro Glu Pro Arg 
210 215 
<210> 65 
<211> 212 
<212> PRT 

<213> Homo sapiens 
<400> 65 

Met Asp Tyr Leu Leu Met He Phe Ser Leu Leu Phe Val Ala Cys Gin 
•1 5 10 15 

Gly Ala Pro Glu Thr Ala Val Leu Gly Ala Glu Leu Ser Ala Val Gly 

20 . 25 30 

Glu Asn Gly Gly Glu Lys Pro Thr Pro Ser Pro Pro Trp Arg Leu Arg 
35 40 45 

Arg Ser Lys Arg Cys Ser Cys Ser Ser Leu Met Asp Lys Glu Cys Val 
50 55 60 

Tyr Phe Cys His Leu Asp He lie Trp Val Asn Thr Pro Glu His Val 
65 70 75 80 

Val Pro Tyr Gly Leu Gly Ser Pro Arg Ser Lys Arg Ala Leu Glu Asn 
85 90 95 

Leu Leu Pro Thr Lys Ala Thr Asp Arg Glu Asn Arg Cys Gin Cys Ala 
100 105 110 

Ser Gin Lys Asp Lys Lys Cys Trp Asn Phe Cys Gin Ala Gly Lys Glu 
115 120 125 
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Leu Arg Ala Glu Asp He Met Glu Lys Asp Trp Asn Asn His Lys Lys 
130 135 140 

Gly Lys Asp Cys Ser Lys Leu Gly Lys Lys Cys He Tyr Gin Gin Leu 
145 150 155 160 

Val Arg Gly Arg Lys He Arg Arg Ser Ser Glu Glu. His Leu Arg Gin 
165 170 175 

Thr Arg Ser Glu Thr Met Arg Asn Ser Val Lys Ser Ser Phe His Asp 
180 185 190 

Pro Lys Leu Lys Gly Lys Pro Ser Arg Glu Arg Tyr Val Thr His Asn 
195 200 205 

Arg Ala His Trp 

210 
<210> 66 
<211> 636 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1). .(639) 

<400> 66 

atg gat tat ttg etc atg att ttc tct ctg ctg ttt gtg get tgc caa 48 
Met Asp Tyr Leu Leu Met He Phe Ser Leu Leu Phe Val Ala Cys Gin 
15 10 15 

gga get cca gaa aca gca gtc tta ggc get gag etc age gcg gtg ggt 96 
Gly Ala Pro Glu Thr Ala Val Leu Gly Ala Glu Leu Ser Ala Val Gly 
20 25 30 

gag aac ggc ggg gag aaa ccc act ccc agt cca ccc tgg egg etc cgc 144 
Glu Asn Gly Gly Glu Lys Pro Thr Pro Ser Pro Pro Trp Arg Leu Arg 
35 40 45 
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egg tec aag cgc tgc tec tgc teg tec ctg atg gat aaa gag tgt gtc 192 
Arg Ser Lys Arg Cys Ser Cys Ser Ser Leu Met Asp Lys Glu Cys Val 
50 55 60 

tac ttc tgc cac ctg gac ate att tgg gtc aac act ccc gag cac gtt 240 
Tyr Phe Cys His Leu Asp He lie Trp Val Asn Thr Pro Glu His Val 
65 70 75 80 

gtt ccg tat gga ctt gga age cct agg tec aag aga gec ttg gag aat 288 
Val Pro Tyr Gly Leu Gly Ser Pro Arg Ser Lys Arg Ala Leu Glu Asn. 

85 90 95 

tta ctt ccc aca aag gca aca gac cgt gag aat aga tgc caa tgt get 336 
Leu Leu Pro Thr Lys Ala Thr Asp Arg Glu Asn Arg Cys Gin Cys Ala 
100 105 110 

age caa aaa gac aag aag tgc tgg aat ttt tgc caa gca gga aaa gaa 384 
Ser Gin Lys Asp Lys Lys Cys Trp Asn Phe Cys Gin Ala Gly Lys Glu 
115 120 125 

etc agg get gaa gac att atg gag aaa gac tgg aat aat cat aag aaa 432 
Leu Arg Ala Glu Asp He Met Glu Lys Asp Trp Asn Asn His Lys Lys 
130 135 140 

gga aaa gac tgt tec aag ctt ggg aaa aag tgt att tat cag cag tta 480 
Gly Lys Asp Cys Ser Lys Leu Gly Lys Lys Cys He Tyr Gin Gin Leu 
145 150 155 160 

gtg aga gga aga aaa ate aga aga agt tea gag gaa cac eta aga caa 528 
Val Arg Gly Arg Lys lie Arg Arg Ser Ser Glu Glu His Leu Arg Gin 
. 165 170 175 

acc agg teg gag acc atg aga aac age gtc aaa tea tct ttt cat gat 576 
Thr Arg Ser Glu Thr Met Arg Asn Ser Val Lys Ser Ser Phe His Asp 
180 185 190 
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ccc aag ctg aaa ggc aag ccc tec aga gag cgt tat gtg acc cac aac 624 
Pro Lys Leu Lys Gly Lys Pro Ser Arg Glu Arg Tyr Val Thr His Asn 
195 200 205 

cga gca cat tgg 636 
Arg Ala His Trp 

210 
<210> 67 
<211>. 143 . 
<212> PRT 
<213> Homo sapiens 
<400> 67 

Met Gin His Arg Gly Phe Leu Leu Leu Thr Leu Leu Ala Leu Leu. Ala 
1 . .5 . 10 15 

Leu Thr Ser Ala Val Ala Lys Lys Lys Asp Lys Val Lys Lys Gly Gly 
•20 • 25 30 

Pro Gly Ser Glu Cys Ala Glu Trp Ala Trp Gly Pro Cys Thr Pro Ser 
35 40 45 

Ser Lys Asp Cys Gly Val Gly Phe Arg Glu Gly Thr Cys Gly Ala Gin 
50 55 60 

Thr Gin Arg He Arg Cys Arg Val Pro Cys Asn Trp Lys Lys Glu Phe 
65 70 75 80 

Gly Ala Asp Cys Lys Tyr Lys Phe Glu Asn Trp Gly Ala Cys Asp Gly 
85 90 95 

Gly Thr Gly Thr Lys Val Arg Gin Gly Thr Leu Lys Lys Ala Arg Tyr 
100 105 110 

Asn Ala Gin Cys Gin Glu Thr He Arg Val Thr Lys Pro Cys Thr Pro 
115 120 125 
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Lys Thr Lys Ala Lys Ala Lys Ala Lys Lys Gly Lys Gly Lys Asp 

130 135 140 

<210> 68 
<211> 429 
<212> DNA 
<213> Homo sapiens 
<220> 
<221> CDS 
<223> (1)..(432) 
<400> 68 

atg cag cac cga ggc ttc etc etc etc acc etc etc gee ctg ctg gcg 48 
Met Gin His Arg Gly Phe Leu Leu Leu Thr Leu Leu Ala Leu Leu Ala 
1 -5 10 15 

etc acc tec gcg gtc gee aaa aag aaa gat aag gtg aag aag ggc ggc 96 
Leu Thr Ser Ala Val Ala Lys Lys Lys Asp Lys Val Lys Lys Gly Gly 
20 25 30 

ccg ggg age gag tgc get gag tgg gee tgg ggg ccc tgc acc ccc age 144 
Pro Gly Ser Glu Cys Ala Glu Trp Ala Trp Gly Pro Cys Thr Pro Ser 
35 40 45 

age aag gat tgc ggc gtg ggt ttc cgc gag ggc acc tgc ggg gee cag 192 
Ser Lys Asp Cys Gly Val Gly Phe Arg Glu Gly Thr Cys Gly Ala Gin 
50 55 60 

acc cag cgc ate egg tgc agg gtg ccc tgc aac tgg aag aag gag ttt 240 
Thr Gin Arg He Arg Cys Arg Val Pro Cys Asn Trp Lys Lys Glu Phe 
65 70 75 80 

gga gee gae tgc aag tac aag ttt gag aac tgg ggt gcg tgt gat ggg 288 
Gly Ala Asp Cys Lys Tyr Lys Phe Glu Asn Trp Gly Ala Cys Asp Gly 
85 . 90 95 

ggc aca ggc acc aaa gtc cgc caa ggc acc ctg aag aag gcg cgc tac 336 
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Gly Thr Gly Thr Lys Val Arg Gin Gly Thr Leu Lys Lys Ala Arg Tyr 
100 105 110 

aat get cag tgc cag gag acc ate cgc gtc ace aag ccc tgc acc ccc 384 
Asn Ala Gin Cys Gin Glu Thr He Arg Val Thr Lys Pro Cys Thr Pro 
115 120 125 

aag acc aaa gca aag gec aaa gee aag aaa ggg aag gga aag gac 429 
Lys Thr Lys Ala Lys Ala Lys Ala Lys Lys Gly Lys Gly Lys Asp 

130 135 140 

<210> 69 
<211> 408 
<212> PUT 
<213> Homo sapiens 
<400> 69 

Met He Pro Gly Asn Arg Met Leu Met Val Val Leu Leu Cys Gin Val 
1 5 10 15 

Leu Leu Gly Gly Ala Ser His Ala Ser Leu lie Pro Glu Thr Gly Lys 
20 25 30 

Lys Lys Val Ala Glu He Gin Gly His Ala Gly Gly Arg Arg Ser Gly 
35 40 45 

Gin Ser His Glu Leu Leu Arg Asp Phe Glu Ala Thr Leu Leu Gin Met 
50 55 60 

Phe Gly Leu Arg Arg Arg Pro Gin Pro Ser Lys Ser Ala Val He Pro 
65 70 75 80 

Asp Tyr Met Arg Asp Leu Tyr Arg Leu Gin Ser Gly Glu Glu Glu Glu 
85 90 95 

Glu Gin He His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala Ser 
100 105 110 
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Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Leu Glu Asn 
115 120 125 

He Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Leu Phe Asn Leu 
130 135 140 

Ser Ser He Pro Glu Asn Glu Ala He Ser Ser Ala Glu Leu Arg Leu 
145 150 155 160 

Phe Arg Glu Gin Val Asp Gin Gly Pro Asp Trp Glu Arg Gly Phe His 
165 170 175 

Arg lie Asn He Tyr Glu Val Met Lys Pro Pro Ala Glu Val Val Pro 
180 185 190 

Gly His Leu He Thr Arg Leu Leu Asp Thr Arg Leu Val His His Asn 
195 200 205 

Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro Ala Val Leu Arg Trp 
210 215 220 

Thr Arg Glu Lys Gin Pro Asn Tyr Gly Leu Ala He Glu Val Thr His 
225 230 235 240 

Leu His Gin Thr Arg Thr His Gin Gly Gin His Val Arg He Ser Arg 
245 250 255 

Ser Leu Pro Gin Gly Ser Gly Asn Trp Ala Gin Leu Arg Pro Leu Leu 
260 265 270 

Val Thr Phe Gly His Asp Gly Arg Gly His Ala Leu Thr Arg Arg Arg 
275 280 285 

Arg Ala Lys Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys 
290 295 300 
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Asn Lys Asn Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val 
305 310 315 320 

Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr 
325 330 335 

Cys His Gly Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr 
340 345 350 

Asn His Ala lie Val Gin Thr Leu Val Asn Ser Val Asn Ser Ser He 
355 360 365 

Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala He Ser Met Leu 
370 375 380 

Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gin Glu Met 
385 390 395 400 

Val Val Glu Gly Cys Gly Cys Arg 
405 

<210> 70 

<211> 1224 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<223> (1)..(1227) 

<400> 70 

atg att cct ggt aac cga atg ctg atg gtc gtt tta tta tgc caa gtc 48 
Met He Pro Gly Asn Arg Met Leu Met Val Val Leu Leu Cys Gin Val 
15 10 15 

ctg eta gga ggc gcg age cat get agt ttg ata cct gag acg ggg aag 96 
Leu Leu Gly Gly Ala Ser His Ala Ser Leu He Pro Glu Thr Gly Lys 
20 25 30 
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aaa aaa gtc gcc gag att cag ggc cac gcg gga gga cgc cgc tea ggg 144 
Lys Lys Val Ala Glu He Gin Gly His Ala Gly Gly Arg Arg Ser Gly 
35 40 45 

cag age cat gag etc ctg egg gac ttc gag gcg aca ctt ctg cag atg 192 
Gin Ser His Glu Leu Leu Arg Asp Phe Glu Ala Thr Leu Leu Gin Met 
.. 50 55 60 

ttt ggg ctg cgc cgc cgc ccg cag cct age aag agt gcc gtc att ccg 240 
Phe Gly Leu Arg Arg Arg Pro Gin Pro Ser Lys Ser Ala Val lie Pro 
65 70 75 80 

gac tac atg egg gat ctt tac egg ctt cag tct ggg gag gag gag gaa 288 
Asp Tyr Met Arg Asp Leu Tyr Arg Leu Gin Ser Gly Glu Glu Glu Glu 
85 90 95 

gag cag ate cac age act ggt ctt gag tat cct gag cgc ccg gcc age . 336 
Glu Gin He His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala Ser 
100 105 110 

egg gcc aac acc gtg agg age ttc cac cac gaa gaa cat ctg gag aac 384 
Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Leu Glu Asn 
115 120 125 

ate cca ggg acc agt gaa aac tct get ttt cgt ttc etc ttt aac etc 432 
He Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Leu Phe Asn Leu 
130 135 140 

age age ate cct gag aac gag gcg ate tec tct gca gag ctt egg etc 480 
Ser Ser He Pro Glu Asn Glu Ala lie Ser Ser Ala Glu Leu Arg Leu 
145 150 155 160 

ttc egg gag cag gtg gac cag ggc cct gat tgg gaa agg ggc ttc cac 528 
Phe Arg Glu Gin Val Asp Gin Gly Pro Asp Trp Glu Arg Gly Phe His 
165 170 175 
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cgt ata aac att tat gag gtt atg aag ccc cca gca gaa gtg gtg cct 
Arg He Asn He Tyr Glu Val Met Lys Pro Pro Ala Glu Val Val Pro 
180 185 190 



576 



ggg cac etc ate aca cga eta ctg gac acg aga ctg gtc cac cac aat 
.Gly His Leu He Thr Arg Leu Leu Asp Thr Arg Leu Val His His Asn 
195 200 205 



624 



gtg aca egg tgg gaa act ttt gat gtg age cct gcg gtc ctt cgc tgg 
Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro Ala Val Leu Arg Trp 
210 215 220 



672 



acc egg gag aag cag cca aac tat ggg eta gec att gag gtg act cac 
Thr Arg Glu Lys Gin Pro Asn Tyr Gly Leu Ala He Glu Val Thr . His 
225 230 235 240 



720 



etc cat cag act egg acc cac cag ggc cag cat gtc agg att age cga 
Leu His Gin Thr Arg Thr His Gin Gly Gin His Val Arg He Ser Arg 
245 250 255 



768 



teg tta cct caa ggg agt ggg aat tgg gee cag etc egg ccc etc ctg 
Ser Leu Pro Gin Gly Ser Gly Asn Trp Ala Gin Leu Arg Pro Leu Leu 
260 265 270 



816 



gtc acc ttt ggc cat gat ggc egg ggc cat gec ttg acc cga cgc egg 
Val Thr Phe Gly His Asp Gly Arg Gly His Ala Leu Thr Arg Arg Arg 
275 280 285 



864 



agg gec aag cgt age cct aag cat cac tea cag egg gec agg aag aag 
Arg Ala Lys Arg Ser Pro Lys His His Ser Gin Arg Ala Arg Lys Lys 
290 295 300 



912 



aat aag aac tgc egg cgc cac teg etc tat gtg gac ttc age gat gtg 
Asn Lys Asn Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val 
305 310 315 320 



960 
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ggc tgg aat gac tgg att gtg gcc cca cca ggc tac cag gcc ttc tac 1008 
Gly Trp Asn Asp Trp He Val Ala Pro Pro Gly Tyr Gin Ala Phe Tyr 
325 330 335 

tgc cat ggg gac tgc ccc ttt cca ctg get gac cac etc aac tea ace 1056 
Cys His Gly Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr 
340 345 350 

aac cat gcc att gtg cag ace ctg gtc aat tct gtc aat tec agt ate 1104 
Asn His Ala lie Val Gin Thr Leu Val Asn Ser Val Asn Ser- Ser He 
355 360 365 

ccc aaa gcc tgt tgt gtg ccc act gaa ctg agt gcc ate tec atg ctg 1152 
Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala. He Ser Met Leu, 
370 375 380 

tac ctg gat gag tat gat aag gtg gta ctg aaa aat tat cag gag atg 1200 
Tyr Leu Asp Glu Tyr Asp Lys Val Val' Leu Lys Asn Tyr Gin Glu Met 
385 390 395 400 

gta gta gag gga tgt ggg tgc cgc 1224 
Val Val Glu Gly Cys Gly Cys Arg 
405 

<210> 71 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 71 

gcccgcgctc caactgctct gatg 24 

<210> 72 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 72 

tgcctacggt ggtgcgccct ctgc 24 
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<210> 73 

<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 73 . 

gaagcgcaac agggccatca eg 22 

<210> 74 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 74 . 

ccacgtcacg. caggtcccgt tc 22 

<210> 75 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 75 

gatcctgttc tctgcctctg ga 22 

<210> 76 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 76 

tcatccactt tgtccacccg ag 22 

<210> 77 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 77 

ttcctcgtct tggccttttg g 21 
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<210> 78 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 78 

gctggatctt cgtaggctcc g 21 

<210> 79 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 79 

ggcaagctga ccctgaagt 19 

<210> 80 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 80 

gggtgctcag gtagtggtt 19 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 


This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 


1. 




Claims Nos.: 135,137 








because they relate to subject matter not required to be searched by this Authority, namely: 






They pertain to methods for treatment of the human body by therapy. 


2. 


□ 


Claims Nos.: 






because they relate to parts of the international application that do not comply with the prescribed requirements to such an 






extent that no meaningful international search can be carried out, specifically: 




3. 


□ 


Claims Nos.: 






because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 


Boxn 


Observations where unity of invention is lacking (Continuation of item 2 of first sbeet) 


This International Searching Authority found multiple inventions in this international application, as follows: 


1. 


□ 


As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 




claims. 




2. 


□ 
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